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EMBRYOLOGY

Development of Germ Layers

-==== Active space -----

00:00:23

Notochord

Intro. embrtjonic coelom
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Para—oxiol meso

mesoderm :

Loteral Plo.’ce

germ Laﬂers

mesoderm (Lem)

Divided bt_.j
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* Dermis of front 5 limb.
* Appendicular skeleton.

Intermediate mesoderm

urogeni’m] sl_,jchem

Y
U inaﬂj

bladder.

Y
Splanchnopleuric LPM
Y
* Cardiac muscles.
* Srooth muscles.

Excephons o smooth muscles :

Y

Neural tube

neural crest cells

cotoderm
mesoderm
endoderm
Poro. axial
¢ mesoderm
! '
Zomites
Genital
ducts,
! ! }
Dermotorne Selerotome.

Y

Dermis of back,

Smooth muscle

* Smocth muscles of ascending aorta,
pulmonary trunk, coronary artery

* Ciliaris muscle

* Sweaot gland

* mammary gland

Derivotive of

neural crest cells

ectoderm

* Sphincter § dilator pupillae

neurcectoderm
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2 - Anatomy

Neural Tube :
Formadion :

Formed bﬂ stimulodion of ectoderm bﬁj notochord,

newral crest
cells (uce)

Remnants of notochord :
. Apical ligament of dens.
a.Nucleus pulposus (Central part of intervertebral dise.
3. Tectorial membrane (Continuation of posterior longitudinal ligament).

Derivatives :
Forms CNS structures :
* &rain  spinal cord.

* Oligodendrocytes @5elimm®.
* Astrocytes (Blood brain barrier).

Note :
Intervertebral disc : & parts.
* Outer : Annulus Rbrosus.
¢ Central : Nucleus pulposus.

* gpendymal cells (un'mg of ventricles).

* Retina § pigment.

Neural Crest Cells (NCO) :
Present at the junction of neural tube § ectoderm.
Structures formed
; | ;
PNS structures ¢ Derivatives of head § neck :

* All ganglion. * Skull bones (Mosb).

* enteric plexus. * Dentine (Odontoblasts).

* Schuwann cells. . Phorgngeaj arch cartilage.

* Adrenal medullo. * Dermis of head 5§ neck.

* Parafollicular-C cells. * Conotruncal septum.

. melanoblas‘c/cﬁ’re.

Note : Adrenal cortex — Derivodive of intermediote mesoderm.
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Embryology - 3

Development of Diaphragm 00:16:08
Derivatives :
Shructure Derivative
3 ody wall mesoderm/ | muscles of
cervical somites diaphragm
& Dorsal mesentery of Crus o
esophagus dio.p'nraqm
C | septum fransversum | Central tendon
5 Pleuroperitoneol Incorporated
membrane by muscles
npplied nno.kc)m&j :

Cc)ngen'r'cal diaphragmo&ic hernia
* Occurs d/% absence of pleuroperitoneal membrane

'

Persistence of pleuroperitoneal canal (Bochdalek foramen)

!

Intestinal herniotion.
* Left> Right.
. Cnmplicoﬂcion * Lung hﬂpoplasiou

Pharyngeal Arches 00:20:45

Core of mesoderm, lined by ectoderm on one side § endoderm on the other.

Pouch —= gndodermal
mesoderm

endoderm

ectodermal gctoderm

F’na.rgngeal Clefts :

™ cleft :
* Only cleft that persists.
* Derivatives :
- external aud‘r’conj canal.
- Outer layer of fympanic membrane.

Cervical sinus

!
,

Obliterates a™-4" clefts.
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Formed by outgrowth of 3™ arch ectoderm
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4 - Anatomy

----- Active space ----- QPP‘IEd Cll"‘vO..‘tOm:j i
Persictence of cervical sinus — Branchial cyst : Swelling along sternocleidomastoid.

Pha.rgngeal Pouches :

Pouch Derivatives

* Inner loyer of tympanic membrane
s Tl:jmpanic mx.r'rhj

* Auditory fube/eustochion tube

* mastoid artrum

a * Polokine tonsil

. Thfjrrus

3
* Inferior porothyroid

4 . Su{aerﬁor Pam’t'm,jroid

Rermnant of S pouch | * UHimnobranchial body

Note :
C—cells : Derived Srom NCC > ulimobranchial bodu_,j.

Applied m’comij :
DiGeorge 55ndrorne :
* Anomaly of 3 > 4™ pouch.
* mM/C micro-deletion syndrome : 33qll deletion.

* Absent thymus § hypoparathyroidism. W
D‘ieléﬂf 86 sﬂndrome

PhaJBnSenJ Arch C.ar’ci|aﬁes

frch Derivative structures

* meckel’s cartilage — Malleus § incus
* mandible

* Stapes (except footplate : Derived from otic capsule)
= 5%3!01d process

b S%Ejlohﬁold 113ament

* Lesser cornua. of hyoid

* greoter cornua of hyoid
| ® @ody of huoid

45k |* Laryngeol cartilages
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Embryology 5
S Active space -----
Incus
@ ©arch
Stapas
Styloid process a™ areh
Stylohyoid igament
Lesser horn of hyoid bone rd
Greater hom of hyoid bone 3 MC}W
Body of hyoid bone th
Thyrold cartilage . 4 MCh
Cricoid carfilage [o’l"" arch
Tracheal rings
Derivatives of pharﬂngeal arches
Arterial & Venous Development 00:31:23
VENOUS DEVELOPMENT
Rt. anterior cardinal V. Lt. anterior cardinal v. (Lt ACV)
(2t acv)
Rt brachiocephalic V. "'—"'r____ —J___1
Superior vena. cova. ﬁ
mesonephric \"2
* Leev f Supracardinal V. J
Subecardinol v.
- -

Rt posterior cardinal V. ——

Lt. posterior cordinal V.

Inter subcardingl
onostomosis

Su.perior Ve,

Cove.

ﬁ'Zl:EOU.S V.

24, Subcoardinal V.

=5 Suprncardina! V.
Rt Renal v.

Inferior vena. cava, —
(+3+3+4+5+) I

gonadal veins d
(From coudal part of Subcardinal v.)

(]
1.1
,.; : Adrenal veins/ Supro. renal veins :
1 1 (From cranial part of subcardinal V)
{ i
st inter subcardinal anostomoses
i
i : i— Lt. Subcardinal V.
‘E———i— Lt Supramrdinnj v,
e
. ™ Lt. Renal V.
H
i
L]
oy
}
S
S
-u{ :
i
LI
Lagh |

¢
i
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vein Derivative of
Rt. brachiocephalic vein Right ACV
Lt. brachiocephalic vein Le®t ACV + Obligue anastormosis
Superior veno. covo. Right ACV + Right CCV
Qight PV
inferior vena. cova. e il _
® fnostomosis
Right subcardinol
—_— Riaht Right resonephric vein
Left Lett mesonephric vein + Intersubcardinal anastomosis
Azygos vein Right supracardinal vein > Right PCV
Gonadal vein Caudal part of subcardinal vein
Rdrenal vein Cranial part of subcardinal vein

PHARYNGEAL ARCH ARTERIES

Connect the dcevelc}»ping heart in the front to the a4 dorsal aorto.

Structure Arch artery
* portic soc
Arch of aorta * Left horn of aortic sae
* Left 4™ arch artery
Brachiocephalie trunk Right horn of aortic sac
CCA Proximal part of 3™ arch artery
IcA Distal part of 3™ arch artery
Le®t Le®t 7" cervical intersegmental artery
Subclovion ; =
artery Right : E:ﬂ: 4*\ arch M"‘_erkj
ght T cervical intersegmental artery
Pulmonary artery Proximal part of 6" arch artery
ductus arteriosus Distal part of 6™ arch artery

Applied aspect :

Recurrent laryngeal nerve (LN

,

Left side

-

Hooks under left ™ arch artery
(Lirnited by ligarmentum arteriosun)

LDI'\SEI’ course.,
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Right cide

s arch artery + Distal part of
rignt ™ arch artery disappears

HoOKs just below 4" arch ar’cenj

.

Shorter course,
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Embryology 7

2+, dorsal aorta Lt dorsal o0ttt Active $pace ---—-

frch of aorta

Lt. 7" cervical intersegmental A.

Rt 7" cervical

in’cersegmen’ca! A Ductus arteriosus

Brachiocephalic A N 7 Lung buds
~ by (invaded by pulmonary A)
Dgsphagi.o. lusorio. :
Obliterokion of right Persistence of coudol Abnormaol right
R —— —_—
4" arch artery part of right dorsal aorto. subclavion artery

i
]
"
i
H
1
i
i
i

i
Obliteroted, _D
2t 4™ arch A, r e

freh of oorto.

Coudal part of
Lt. dorsal aorta

Persistant caudal

R+, dorsol aorta Fused dorsal

aortoe

Double aortic arch : Persictence of both cides.
* 4th arch arteries §
* Dorsal oorto.

Arterial Derivoatives :

Rortic arch Derivatives
I* arch maxillary ortery
a™ arch Huoid § stapedial artery
3 arch CCA 5 proximal \CA
Left : Areh of aorta.
4* arch
Right : Part of right subclavian
S arch Degenerotes
Left : Proximal le®t pulmonary artery, distal ductus arteriosus
" arch

Right : Right pulmonary artery
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