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EMBRYOLOGY

Development of Germ Layers

00:00:23

Neural tube

Neural crest cells

Introo embrﬂon\c coelom ectoderm
Loteral plote meso mesoderm
Intermediote meso endoderm
Para—oxial meso
Germ \aﬂers
mesoderm :
Lokeral plo&e Intermediate mesoderm Paro. axial
mesoderm LePm) mesoderm
urogen'ﬁcoJ 353’(em l
Divided bﬂ Somites
\n’cra—embrgogen'\c ur'\noxﬂ genital
coelem blodder. ducts.
Somo&opleuric LPM Splanchr\op\eur\c LPmM Dermotome Sclerotome.
* Dermis of front § limb. ° Cardiac muscles. Dermis of back.
* Appendicular skeleton. * Smooth muscles.

excep’c\or\s to smooth muscles :

Smooth muscle

Derivative of

Smooth muscles of ascending aorta,
pudmonarﬂ trunk, coronary ar’cerﬂ
Ciliaris muscle

Neural crest cells

* Sweat gland
ctoderm
° Mammary gland
* Sphincter g dilodor pupilloe Neuroectoderm
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mgoiome
* Skeletal muscles
(except muscles
Srom phargngeal
arches).
® Axial skeleton.



2 Anatomy

Neural Tube :
Formaodion :

Formed bU stimulation of ectoderm b5 notochord.

oo 00000000 Ty, > —

Neurol groove /

Neural crest
cells (NCO)

Remnants of notochord
. Apical ligament of dens.
a.Nucleus pulposus (Central part of intervertebral disc.
3. Tectoriol membrane (Continuation of posterior longitudinal ligamend.

Derivodives :
Forms CNIS structures :
* Brain g spinal cord,

Note :
Intervertebral dise @ a pcxr’cs.
* Outer : Annulus Ribrosus.

* Oligodendrocytes (m5e|'\na’cion).
® Central : Nucleus pudpows.

* Astrocytes Blood brain barrien).

* gpendymal cells (Lining of ventricles).
® Retina § p'\gmer\’c.

Neural Crest Cells (NCO) :
Present ok the junction of neural tube § ectoderm.

Structures formed
v | v
PNS structures : Derivatives of head § neck :
* All gangion. * gkull bones (Mosb.
* enteric plexus. * Dentine (Odontoblosts).
* Schwonn cells. ° Pharﬂngeal arch car’dlage.
°* Adrenal medullo. * Dermis of heod § neck.
¢ Parofolliculor-C cells. * Conotruncal septum.

* melanoblast/ cyte.

Note @ Adrenal cortex — Derivative of intermediote mesoderm.
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Embryology

Development of Diaphragm 00:16:08
Derivatives :
Structure Derivotive
. ody wall mesoderm/ | muscles of
cervical somites diaphragm
o Dorsal mesentery of crus of
esophoqus d\aphmqm
C Septum transversum | Central tendon
5 Pleuroperitoneal Incorporated
membrone by muscles

npplied r-\na’cOmg :
(Longem’cod o\iaphragmahc hemia :
* Occurs d/t absence of pleuroperitoneal membrone

Persistence of pleuroperitoneal canal (Bochdalek foromen)

Intestinal herniodion.
* Left> Right.
e COmphca’c'\on ‘ Lung hﬂpoplas‘\o;

Pharyngeal Arches 00:20:45

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

Pouch —» endodermal

CleSt mesoderm

¢ endoderm

ectodermal T
Phourgnseod Clefts:

I cleft :
* Only cleft that persists.
* Derivotives :
- extermal aud'\’m@ canal.
- Outer layer of fympanic membrone.

Cervical sinus

{

Obliterades a™-4"" clefts.
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Formed by outgrowth of a™ arch ectoderm



4 Anatomy

F\pp\'\ed anoecomﬂ :

Persistence of cervical sinus —> Branchial cgs’c : Swel\‘mg odong stermocleidomastoid.
A P s .)’

Phourﬂngeod Pouches :

Pouch Derivotives

* inner layer of fymponic membrane
e Tgmpan'\c w\/i’cﬂ

® Aud’\’ror5 tube/eustachian tube

* mostoid antrum

a ® Palatine tonsil

e Thﬂmus
* Inferior parathyroid

4 * Superior parathyroid

Remnant of 5" pouch | * ultimobranchiol body

Note :
C~cells : Derived from NCC > Uitimobranchial bodﬂ.

Applied ana’tOmﬂ :
DiGeorge s5ndrome :
* Anomoaly of 3 > 4™ pouch.
* mM/C micro-deletion syndrome : aagl deletion.

® Absent Jchﬂmus 2 hﬂpopam’chﬂro'\d\sm.

D\aeoré; sgndrome

PhourUnSeod Arch CQr’cilaSes

Arch Derivative structures

* meckel’s cartilage — malleus g incus
* mMandible

* Stapes (except footplate : Derived from otic capsule)
L S’cﬂ\oid process

a

° S’(U\ohﬂo'\d l'\gamen’r

* Lesser cornua of hyoid
. * greoter cornuo. of hgo'\d

* Body of hyoid

496 | * Laryngeal cartioges
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Embryology 5

Malleus

Meckel's
cartilage

B st
@ #arch
/—Styloid process a"‘d cxrch
4 Stylohyoid ligament
&——Stylohyoid lig "
. 2 arch
Greater horn of hyoid bone

Body of hyoid bone . 4+h orch

Thyroid cartilage

Lesser horn of hyoid bone

Cricoid cartilage (O’r‘n ourch

Tracheal rings
Derivatives of phargngeod arches

Arterial & Venous Development 00:31:23

VENOUS DEVELOPMENT

R, anterior cardinal V.

——Lt. anterior cardinal V. (Lt. ACV)
(R+. ACV)

g Lt brach'\ocephalic V.

..
—
mesonephric V. ?

Rt. brachiocephalic v.

777 i;

Superior vena. covo

* @C’CV ©C’CV * Supracard’mod V.
Subcardinal V. J
R+, posterior cardinal V. — Lt. posterior cardinal V. Inter subcardinol
L :J anostomosis
Rt HCC
Super'\or veno
covo b L Pev

Adrenal veins/Supra. renal veins :
(From cranial part of subcardinal 2)

Inter subcoardinal anastomoses

RL. Supracard'\noJ V, —— — Lk Supmcard‘mal V.

—— Lt. Renal V.

2’

Inferior vena. covo. ——
(+3+2+4+S+0) |

/
[ A )

7 Y

gonoadal veins =
(From caudal part of Subcardinal V)

’
[
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Anatomy

vein

Derivotive of

Rt bmchiocephal'\c vein

Right ACV

LA brachiocepha]'\c vein

Left ACV + Obligue anastomosis

Superior vena. covo

Right ACV + Right COV

Inferior vena covo

Q‘\S\'\‘t PCV
Q'\S\'\’c Supmcard'\nal

® Anastomosis

Right subcardinal
Right Qiq\'\’r mesonephric vein
Renal vein
Le®t Le®™t mesonephric vein + Intersubeardinal anastomosis
Azyoos vein Right supracardinal vein > Right PCV
Gonadal vein Coudal part of subcardinal vein
Adrenal vein Craniol part of subcardinal vein

PHARYNGEAL ARCH ARTERIES

Connect the o\e\/e\op‘\ng heart in the front to the a dorsal aorto.

Structure Arch artery
® Portic soc
Arch of aorto * Left horn of aortic soc
* Left 4" arch artery
erachiocephalic trunk Right horn of aortic sac
CCA Proximal part of 3™ arch artery
ICA Distal part of 3 arch artery
Left Left 7" cervical intersegmental artery
Subclavian ] 5,
ke y 2‘\8\'\’( R\gh% 4™ oxrch ar’cerg
* Right 7" cervical intersegmental artery
Pulmonary artery Proximal part of 6" arch artery
Ductus arteriosus Distal part of 6" arch artery

Applied aspect :

Recurrent laryngeal nerve RLND

I

{

Left side

}

Hooks under le®t 6™ arch artery
(Limited by ligamentum arteriosum)

}

Longer course.

Anatomy Revision * v4.2 +
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Righ’c side

s* arch artery + Distal part of
right 6" arch artery disappears

HOOKS just below 4 arch artery

Shorter course.
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Embryology

Rt. dorsal aorta Lt. dorsal aorta )
% Active space

LARLN -1

Arch of aorto

h . &
pL. 7 cervicol —Lt. 7" cervical \n’tersegmen’rod A

'\n’cersegmenml A Ductus arteriosus

grachiocephalic A. N l,;,’ Lung buds
* v (invaded by pulmonary A

Dﬂsphagia lusoria :

Obliteration of r'\gh’c Persistence of caudoal Abnormol r'\gh’c
_— e
4" areh ar’cerﬂ part of r'\gh’c dorsal aorto subclavion our’cerﬂ
Obliterated : f
Rt. 4" arch A bR, !

Arch of aortol

Cowudal part of
Lt. dorsal aorta

Persistont caudal

Rt. dorsal aorta Fused dorsal

oortoe

Double aortic arch : Persistence of both sides.
* 4th arch arteries §
* Dorsal aorto.

Arterial Derivatives :

Rortic arch Derivotives
I arch moaxillary artery
a™ arch Hyoid § stopedial artery
3% arch CCA § proximal ICA
Left : Arch of oorta
4" areh
Right : Part of right subclavian
s arch Degenerotes
Left : Proximal left pulmonary artery, distal ductus arteriosus
™ arch

Right : Right pulmonary artery
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Anatomy

Mesogastrium & Derivatives

00:58:20

ventral mesogas’crium :

\

\\\\\

R Tr'\angular I'\Samen%

\\"77///11111\

.

ANV

a. C,oror\arg l'\gamer\’c

2, Faleiform ligament

4, Lesser omentum

midgu’c :
Anomalies :

Dorsal mesogas’crium :
. Gastrophrenic ligament
a. Lienorenal I'\Samen’c

2. Gastrosplenic l\gamen’c

4. greater omentum

Anomaly Defect in rotodion

Features

Non-rotation

Herniadion followed bﬂ arrest
ofter I* rototion

* Small intestine on righ’c side.
* Large intestine on left side.

Reverse rotation

I* rotodion

Lollowed by reverse rotation

Herniotion + normal

Transverse colon overlapped
b5 SMA § small intestine

mixed rotation

Absent 2™ rotation

Subpﬂlor\c caecum held b5
Lodd ond —» Compresses
small intestine

\ncomple’ce rotodion

¥

Incomplete 3 rotation

Subhepatic caecum
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