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DEVELOPMENT OF THE HEART 1
: ."m: It develops From the splanchnic mesoderm .
xS te : Cardliogenic area infront of buccopharyngeal membrane -

¥ bime of appearance : during the 3rd week:

HYprimordium of the heart :

o the primordium of the heart is represented by a group ‘g.
of mesodermal cells Called angiogenetic cells which - 3
lie in the ant. (cephalic) part of the embtyonic disc | g—
infront of the buccopharyngeal membrane &
o When the head boldis Formed, the heart primordium .
becomes ventral in position . : R
(2)Formation of 2 endocardial heart tubes: N
o the angibgeneh'c cells will give rise to 2 endocaralial heart ig—
Lubes which lie very close lo each other in the middle line ;rg.. )
(3)Formation of single endocardial heart tube: l |
the 2 endocardial heart tubes soon unite together forming | gﬁ;f_
a single heart tube which will form the endocardjum o f the heart %;: 3
(1) Formation of the myocardium & the epicardfuni: &
) the splanchnic mesoderm surrounds the endocardial heart tube
| forming amyoepicardial mantle which differentiates inlo - the | | ;z:;{ g
? oryacardfbm A the ep/cara/IUm oF the heart - ) ,\ { mantle
e A SeS s mm= / !
: ( { ds the heart tube which becomes
( e Pericardial Cavity surroun E dorsal
(5)7-E—L i/le'L'aW'{)’é)’ //” darsa/MESGwralllIM' a mesocardium .

suspended to the roof of

' (6)”’8d0r50, mesocardium disappears later on leadling to thef
/'
| formation of a passage dorsal bs the heart bube called |

the lransverse sinus of the perlalro/IUM- .
pericardial cavity
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(7 Differentiation of the heart tube into It Chambers:

he primitive heart tube

3 Constrickions appear int ‘
hambers) :

diw'ding it into 4 dilatations ( pn'milive c
@ Bulbus Cordrs :

is the most cranial part of the heart tube- Its éfper
emd is called the truncus arteriosus which giw?s rise

lo aortic arches.

fies below the bulbus Cordis " QAL seplum W5
. . s ‘tmmﬂfsuﬂ'
(c) the primitive_atrium  Common atrium) :

- e o= - o em o= @

lies below the csmmon ventricle .

(d) é‘LC_ _5_"_1_!.2 _nggsg?_:- js the ontost cauda
2 orns CRE-3 Lt.) receiving the veirs The sinus

* is Brmed of a median part & .
venosus lies at First embedded in the sepbum transversum but faler separates Fromt it -

 (8) Formatior of (-shaped heart Lube :
| ~ the heart tube grow much faster than the
3 ~ pericardium So, It becomes folded to Form a U-shaped

tube :
_ the ventricle vow lies below both bulbus Cordis & the

part of the keart lube- It

( pr imitive atriunm

| (9)Formation of S-shaped heart tube:

* SRS T

| s aresult of the rapid growth of the lrdliac
| loop., 1t becomes S—Shapea/ having :

- the bulbus cordis lying infront & lo the Kt- side

~the Prim/'[l'l/e ventricle n o &b the Lt-»
of the primitive atrium

_ the Sinus venosus lies behind the primitive

atrium
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3
B{ THE INTERNAL STRUCTURE OF THE HEART]
1-- FATE OF THE SINUS VENOSUS

¥ The Sinus venosus Is the most Caudal part
of the heart tube b receives all the veins

of the body of the Feetus.
x Structure : 1t is formed of asmall |

median part & 2 lat.horns : RE-B LE:

x Each horn receives the Folfowing veins :

RE-common cardinel v- Lt-common candinalv.

“A JoUIP1D3-350d-1Y "N Cuspav)-uD-33

() Vitelline_vein : from the ya/k sac -
) Umbilical vein: from the placenta -

union of the ant. 3 post- Cardinal veins ) Fram
the body of the embryo itself

¥ The Sinus Venosus opens into the primitive atrium by a Sino- atrial orifice

guarded by R B Lt valves.
» CHANGES OCCURING IN THE SINUS VENOSUS
(1) The Lt sinus horn diminishes in size (3
| due Us decreased blood reaching it because: g T
; (@ both Lt-vitelline & Lt-umbilical veins — |& 3
L lose their conmection with the Sirtus Verosus- % g
| (b) Lransverse anaslomoses develop shifting = 3
l " blood from the Lb-sided veins lo the Kt- <
I gided veins and as aresult:
. the Lt sinus horn becomes smaller & } \’_\ gr
forms the Coronary sinus x | ’ %
. the Lt Common Cardinal V. forms the g\ fore, §
oblique V- of Lt- atrium (which ends in § : "
the Coronary sinus)- ig | sing-rtlzft'gfg!
o |AerTum

r"l‘
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-(Z)MUM Rt-horn & the median port (body) of Sinus Venesus: 4
they become absorbed into the RE-side. of =B ____j‘-"

transverse anast-between the 2ant -ad:\

the primitive common atrium & will later

Form the post -smooth part of the RE-

atrium (Called the sinus venarum) - —__
NB- theRt-umbilical v. : dl.SdPPcarS Cp{ﬂf’ltllly-

TmEmmeaemmma®nee-

- the RE.-vitelline v. forms the uppermost part

ad e e

of the I.Y.C-
(3)fate of the Rt-& LL-Venous Valyes of
the sinoatrial orifice : 1
(0 the Lt. venous valve : Fuses with the l'nl:tfat(i al

------------------

= septum-

FJVJ ‘150d3q

‘Ajoul
A

C R L Y R Lo )

crista terminalis while Its lower part forms the
~ Valves of the I-V-C & the coronary sinus-
) the septum spurium which is formed by the fusion of the Rt % Lt- venous

Cam ww --—-- e -

valves at the cranial end of the sinoatrial orifice : Forms the lower part of crista terminalis

() Fate of the veins draining into the sinus verio sus:
T i e

valve

~ the transverse onastomosis belween
the 2ant. cardinal veins will form the left

innominale vein-

—the upper part of the Rt-ant.cardinal V-
borms the Rt inominate v.
~the lower part of the Rt-ant-Cardinal v-
4the Rt common cardinal V. form Hhe S W-C~7
~the whole RE-post- cardinal V.
| forms the upper part of the azygos V——>
— the Lt. common cardinal v.:
forms the oblique v.of L¢.alriium-

~the Lt.ant-Casdinal Vein: !
forms the Lt sup. intercostal v-

Rr-nrominate v- )

oblique v.of L} atrium K
! (Gbsorbﬂ/ (73 C‘mm[ﬂleml);)'

UleA SO Z0

-
.”r

Coronary Sinus
(obsorbed Lt.sinus horn)

~the L. post- cardinal Ve: forms the
distal part of the. Lt. sup. intercostal vein .
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2-- DEVELOPMENT OF THE ATRIA

(1) Division of the atrio-Ventricular canal into 2 halves:

the atrioventricular conal becomes divided into RE-
(tricuspidy & Lt (mitrl) canals by the development
of the Septum intermedium as follows
~ 2 subendocardial proliferations called the Ventral
N dorsal endocarglial cushions appearin the vl
&dorsal walls of the atrioventricular canal
- the 2 endocardial cushions approach eachother % fuse
I together forming the septum intermedium which divides
| the atrioventnicularc Canal into zhalses(m;-u.b)-

| the interatrial septum develops from 3 sources:
| @ the septum primum (the Ist septum to appear)-

| (b the septum secondum (the2nd » » 9 )
(©) the septum intermedium of the A-V Caal-

(A)- the Septum primum

- it is the First septum to develop inside the Common atniwn. R
~ shape: It is sickle-shaped having lower crescentic border
ending in 2horns (ventral &dorsal)-

- Origin& Course: it arises from the dorsally placed roof

of the common atrium (on
s descendsin the direction of the septum intermedium

until its ventral &dorsal horns unite with the ventral& dorsal
endacardial cushions of the septum intermedium

- fate: the septum primum divides the cavity of the primitive
atrium incompletely into RE-&Lt-halves because its lower
crescentic border is still separated from the septum intermed

by a gap called the Ostium primumm.As development

proceeds, the following changes Loke place:
@)the ostium primum becomes obliterated as aresult of the

N

cauclal growth of the séptum primum & the proliferation of the endocardial cushions
by a second foramen called OSELIUM Secondum appears as a result of breaking

down of the epinlic part of the Septum primim-

1 I
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‘

(B)-Septum Secondum

¥ it appears after the Formation of the septum primum-
"ia.ﬁ’ like septum primum, it is sickle-shaped
having a lower crescentic edge. with 2 hons (ventral
Xdorsal)- ;
¥0nigin 3.Course: it arises from the roof of the common |_
akrium (on the RE:side of the septum primum g to the
Lt-of the sino atrial orifice)descends caudallyin the
directionof the septum intermedium until its 2horns fuse
with the endocardiol cushions of the septuminter medjum-

¥ fate : the septum secondum overlaps the ostium secondum
from the

butits caudal cresentic edge is still

Cephalic free edge of septum primurm ky agap called foramenovolk

which gradually gets narrower by the caudal growth of the septum

secondum « The Foramen ovale Finally Closes atbirth due to firm \

appositiof & fusion between the septum primum asecondum 1o form the interatriol septum:
¥ Embrytological remnants of the 2 Feetal Septa inthe adult heart > [\

@) fossa ovelis : represents the part of
by the Zhoms of the septum secondum.

(byannulus ovalis: represents the free caudal edge of the septurm secondum-

| b * ] 3 .
" (3) Absorption of the AtrioNentricular Canals into the atria:
Jar canal becomes absorbed inlo the torresponding atrium-

each of the RL-8 thelt atrioventricu

(4) Absorption of the pulmonary veins into the Lt atrium:

- At first» asingle pulmonary - opens into the dorsal wall of the Lt.atrium . This single V- is
i his Formed by 2 veins emerging from alung-

formed by the union of Rt-3.LE- veins each of whi
- Later on, the stem of the common pulmonary V-§its 2 Lributaries become absorbed into
the whall of the LE-aktrium 3 thus the i pulmonary veirs open separalely into the L¢-atnum-

EMBRYOLOGICAL COMPONENTS OF EACH ATRIATRIUM
Components of the Lt-atsjusm |

() the LE-Y2 of the common atrium :forms

Components of the Rt atrium |

0y the Rt Y2 of the common atrium: forms
the rough ant-part+the auricle the auricle of the Lt-atrium
@ the absorbed Rt-A-Ycanal F:"nn E};&Pﬁk' @ theabsorbed LE. A-V- (anal fnrm_b‘ge
. a . ema
@)the absorbed sinuis venosts) of the atyium- | @ e absorbed pulm.veins smoo't'}';",?&rt
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(1)Premature Closure of Foramen ovale*

x This anomaly is characterized by premature Closur

of foramen ovale in the intra uterine life .

» This is a Serious anomaly leading to massive hyper-r '
trophy of RL.alrium 3 RE. ventricle with underdevelop-
ment of Lt. atrium & LE. ventnicle -

» This anomaly usually Jeadls lo. the death of the feetus

Shortly after birth-

(2) Probe patent foramen ovale:
x Normally, the Foramen ovale Closes Completely at birth-

v L1 20-257. of people , o probe Can be passed through

the foramen ovale.-
¥ In this anoma | y the delect
pass belween the 2 alria-

is 8o small that blood Camnok

3) Ostium secondum defect

y This is a serious anomabu'n which there is a large

opening between the 2 atria-

w Lt is due lo elther:

(@) excessive resorption of septum primum or

(b) improper formation of septum secondum -

 »This anomaly leads ts Cyanosis-
() Complete lailure of formation of theinteratrial
5§£tum : ‘ '

¥ Ths is the most serious anomaly of ts group where
both Septum primum & Seplunt Secondum fail 1o

develop-
»The heart )5 thus formed of 3 chambers: Common

abrium & 2 ventricles ¢ Erilocular heart.
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‘_1_’ Eersis tent atrio-venbricular canal :

¥ This anomaly is due b Complete failure of
Fusion of the ant-& pcst-em(ocam"h/ cushions leadling
to Failure of formation of the septum intermedium which™
divides the atrio-ventricular canalinto 2 halves- \

¢ This anarmaly is usually accampam'ed by Atrial septal
| defect as the endocardial Gusiu‘ons

defect & interventricular sepla
formation of the inter atrial &lntcr,-venl'rl'cuIar Sepla-

mormally

Share in the

(2)0Stium Primuim defeck :

» This is due bo partial Cincomplete) fusion of the 4

ant- & post- endocardial cushions leadling o delective /'/

| formation of the septum intermedlium- /
x The Septum primurm Jfails tz Join the septurm

inltermedium leadling to fauilure of closure o the

ostium primum.

(3)Tricuspid atresia:
v This anomaly is due to Fusion of the cusps
of the tricu5pic/ valve leading lo its narrowing

-y This anomaly is us

ually accompanied Ry :

() Patent foramen ovale
@) hypertrophy of Lt ventricle-
(3) patent interventric ular foramen -

() small Rt ventricle -
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(0 The bulbus cordis lies at First
to the right side of the primitive
Common ventricle with a deep
sulcus inbetween them.

@ the sulcus between the Common
ventricle & the bulbus cordis

becontes gradually obliterated -

(3) the bulbus Cordis moves to the léFl:

Io lie infront of the Common ventricle-

(1) the proximal part of the bulbus becomes

absorbed inside the primitive ventricle
te form the Common bulboventricular

chamber

¥ Fate of the bulbus Cordis :

) Its proximal park : forms the trabecular part
of the Rt.ventricle-
@its middle part : forms the outFlow tracts of
Yo RE. 5 Lt ventricles ( the infundibulum
of the Rt-ventricle 3 the vestibule of the Lt-

ventricle-

@ its distal part : becomes divicled by a spiral
septum into pulmonary trunk & ascending
aorta (see page 10)-

bulboventricular
¢ hamber
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A-Septum formation in the bulboVentricular region

& development of the 2 ventricles and 10
the aorta g, pulmonary trunk

) AL First, the muscular part of the interventricular septum
deV&’Ops From the Floor of the bulbo-ventricular chamber

@5 acrescentic ridge having free concave upper border
with ant- & post-horns.

Q) the muscular part of the interventricular septum
grows cranially till the ant-horn fuses with the A
ventral surface of the root of the bulbus cordis .
while the past.horn Fuses with the septum iritermediam
The cavity of the common ventricle is tus subdivided
incomplelely into RE % LE-ventricles which communicate

with each other as well as with the bulbus cordis

32 ridges Called the Re.2 LL. major bulbar cushions develop
inside the distal part of the bulbus cordis &descend in the
direction of the ventricles following a spiral course - Later,
they fuse together forming aortico- pulmonary septum @
p the distal part of the bulbus becomes divided by the
aortico-pulmonary septum into ascending aorta & pulmonary \> & = -
trunk which are twistecdl on each other due ts the spiral N
Course of the septum) acquiring the following relakion :
(@) most distally, the pulmonary trunk lies dorsal s the
ascending aorta -
(byin the middle : the pulmonary trunk lfes to the left
of the ascending aorta-
(©most proximally: the pulmonary trunk lies ventral
s the aorta-
(5) the membranous part of the interventsicular

septum develops late ts Fill the gap still connecting
the 2 ventricles . Itis formed by proliferntion of all
cushions which surround the gap i-e:

@ the RLX.Lt-major bulbar cushions.
& the ant-% post- atrioventricular cushions -
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' DEVELOPMENT OF THE AORTIC AND PULMONARY VALVES
- osus 11

¥ 77;‘.)’ develop al the junction between the bulbus Cordis 3 the truncus arte

¥ “The develoement Eroccea_/s as bollows :
') -n:,e Kt ’ . e in th mﬁta'r "fﬂt‘;’
- & Lt major bulbar cushiens unite in the s Cashion

region of the valves lo form the distal bulbar septurm

(2 Two accessory ridges Called the ont. & post- minor

bulbar cuskions arise n the ant-8 post- walls of

the comiron orifice of the bulbus Cordis at a plane
perpendicular o the bulbar septurtt -

po#-ﬂliﬂd’
2”7 bulbaer Cushien

(&)

The ant. minor bulbar ria!ge forms the ant-cusp of L

the pulmonaryy valve
(@) The Rt. 3. Lt-major bulbar cushions give rise .

(@) the 2 postervlateral pulmonaly CUsps
(b) the 2 anterolateral aortic cusps

(B The post.minor bulbar cushion. forms the post-aortic cusp

heart o the Lt amund its
'u\l‘ﬂ-h'.,,‘

(6) As aresult of rotation of the
cusps Change to acquite

qugitu:!iml axis the posih'an of the
the adult pasit/bn .
- the pulmonary cusps becorme ore Post:

and 2 anterolatera/- .
_ Lthe aortic cusps become ore
anlerior & 2 pos tero/alera/
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Def Endocardial Cushoins 12
¥ e niks * o . ’
a:’\t‘om Hle\'y are mesodermal thickenings of the endbcardial tissue whick,
! gether leading to sepbum formation at various sites of the primitive heart-
¥ Types : .
_ .
(A) Ant:& post. endocardial cushions: 3
~Site : they appear in the ant-% post.walls of the alrioventricular canal
~Fale & derivatives : '
they fuse together giving rise lo the Following derivatives : o .
| (Septum intermedium which divides the common atrio-ventricular @
Canal into RE- (tricuspid) & LE-(mitral) canals &gives attachment N\
~ bo the interatrial septum. |

T — — — — —— — — —— —— —— — —— — —— — —

el e e e - e o - ——

(B) Rt-& Lt. magor bulbar cushions (ridges) : _
} ‘ :-§_i_t§_= lﬁ&j douelop in the Rt-& Lt-walls of the pfaximal E’&‘!f,‘;’{n 3
part of the bulbus cerd(s /

- =Fate: they unite logether forming the bulbar septum
‘which divides the proximal part: of the bulbus ints ;
()] aori bk U&‘Jﬁbﬂ’e (dol‘sal{y Llothe left ) ' IS
@ infundibulum C(ventrully % to the right)

N-B- the bulbar septun is centinueus caudally with the mmbranu%\
part of interventricular septum  cranially with the aortice~ &

pulmonary septum-in the truncus arteriasus (distal part. of the bulbus).

© Ant- 3 Post-Minor bulbar cushions:

- site: the develop In the ant.- 3 post- walls of
" Hhedistal park of the bulbus cordis
- Fate : they share with the RE.% Lt major —
bulbar cushons In the lormakion of the aortic
% pulmonary semilunar cusps-

| .
|

o

.

byl

| - .
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Aniomalies of the interventricularSePwlﬂ 13

(3) Hhe whole inter-
ventricular septum ‘
may le absert- L

e ai—

Ra olefect in the membamnolis
as well as themwxabr
part OCCaSId?la”}/ oclurs-

ficus arteriosus

" Wa defectin the membmnelus
part is Froquently seen

Anomalies of the Ud

() Fallot’ tetralogy

o iF is the Commonest anomaly of the heart:

v it is due bo olisplacemert of the aorbico-pulmo-
nary seplum anterof ly Leadling be Uneq
alt'wlf,'on of the Conits ( marrow ar{yt‘n of pdlmana?’ 2
grunk) - ) %

» Fallots tefralogy consists of Iy anomalies:

o) pulmonary stenosis-
) hypartmphy of the Rt ventricle € Caused by the pubmenary stenasis)-

(3) ventricular septal defect-
P the aarta overlies the ventricular

(1) Over-riding gorta b the amouth o
septal defect & neceives blood From both Rt-2, Lk ventricles -
lexis similar o fallot but without pulmonary stesiosis-

€
D

N.B: Eiseminger$ Comp
(2) Persistent Lruncus arteriosus:
Fadlure of fusion of the 2 .spira? ridges

hians) (o form the aortico pulmonaty

2

( bulbar cus
ceptum-
y His anomaly is usually accompantee] by

(") _\Entt‘icuﬂar SEPM defeck Lin the membranous part)
(2) over-riding aorta ( receives Yolaod fyum the 2
venkricles)-
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~ # the aortico-pulmonary septum nwns a straight
Course Insteadl of its normal spiral course feading

o the divisior of the Eruncus inlo: ‘
(1) aarta which is gannecteo balew with the Rt Veatricle
@ pulm.tunk o » v » o LFventricke
¥ in this anomaly,the ductus arleriosus nemains patent
o Carcy GXY3enalea/ bleed la the aortic arch-

Anomalies of Semilunar valves

d

(1) pulmonary stenosis:
v due b ﬁt:l'm( of the Cusps of the pztlm-mluc .
» the luctus arleriesus saenains paéeflf and '
' forms the only coule b circulation to the lungs-

@) Aortic Stenosis:

» due b ﬁa.ﬂ'orz of the cusps of the aortic valve
y Hhe ductus arteriosus Zemaints paten/’ & delivers Lloed & the aorta.

| Anomalies of the position of the heart
(1) Dextro cardia: Ak

x the heart & its great vessels lie as a mirror image to
their normal pasition
b 4 this may occur alone or may be associated with revc_rsa/
of all abdominal organs ¢ situs inversys totolis) -

(Y Ectopia cordis :
it is a rare condition in which the heart is exposed to the
surface of the thorax through a defect in the sternum-

¢ ibis due Lo faifure of the embryo to Close Inthe middle lite:
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DEVELOPMENT OF THE ARTERIES 15

dorsa| aortae

endocardlal
heart tube

¥ The Vascular system appears in the middle of the 3rd week from fixed
primitive blood vessel-frming angiogenetic cells ( mesodermal in origin)-
¥ lfee First arteries ts appear in the embryo are Yie RE-& LE primitive aortac-
Which appear as acontinuation of the 2endocardial heart tubes-

¥ the 2 primitive aortae curve dorsally in the st pharyngeal arch, around the
ant part of the forequt then continue dorsally as the 2 dorsal aortae-

¥ The aortic sac: the 2 primitive (ventral) aortae Fuse together clase to
the heart forming a dilated channel Called the asrtic sac lying venbal to
the pharynx. &is tontinuous caudally with the truncus arteriosus -The aortic
sac is formed of a stem & 2horns ( RE- 3 LE.):

»The 2 dorsal aortae: pass Caudally dorsal to the primitive gut-"They o

Fuse together all through forming single dorsal aorta except their cranial
which remain separte X e continuous with the 2 ventral aortas

via the ISt aortic arch arteries -
[ AORTIC ARCHES

3 Définition: they are 6 pairs of arteries which connect the aortic sac
ventrally with the 2 dorsal aortae dorsally.-They run in the pharyngeal
 arches along the side wall of the pharynx.

| x‘-Deve/qgment ( formation) :
. as the pharyngeal arches begin Io develop, the aertic sac sends a pair

of branches t» each pharyngeal asch - |
_ each branch (Called aortic arch artery) leaves the aortic sac ; curves arsund

" the phagynx(inside the comesponding phatyngeal arch) to end in the dorsal aorta.
. there a § pairs of aortic arches (for the 6 pharyngeal arches) but they are never

present at the same time,as by the time- the and pair develops the 1st pairdisappea(s-
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Formation of the aortic arches

ascend

common dorsal aorta

Rt.subclavian a-

Fate of the .aortic arches l
— —= 16

ing aorta

descending thoracic aorta

7/

FATE OF THE AORTIC ARCHES

The aortic arches undergo changes in number Xorrangemenk as fallows :

Right

Left

I — 1

disappears except for asmall part which forms the Maxillary a-

'dkappear:s excep
(a brarzch of post-auricular a-) -

t For a small part whicki forms the Std,vedlh’ a-

forms the Comntoh carotid a- & the pro.

xirmal part of the l_'ntamlmrqbﬂ

’ - a- The external carotid a- arises as a bud From the ard arch
1° I th | forms the proximal part of the | forms the proximal part of the
1 = | Re-subclavian a- | arch of aorta- | <
! 32 \ disappears completely & very early on both sides leaving ne trace .
(
| st | each S th arch divides into ventrul (med:) &dorsal (lat) segments
| - the ventral seqment forms the Rt _the Ventral seqment forms the LE-
| pulmonary a- which enters the RE- | pulmoralya- which enters the Lt-lung
| lung bud- y - gw dorsal séq”;e;tt persists during
| _ the dorsal seqment disappeals ¢ intrauterine life forming the ductus |
(Jo-es 715 mn;%?ﬂm withthedwsd | arteriosus which forms a Conneckion
Lanrka)- belween the Lt pulm-a.&titearchofadh!-
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* Fate of the aortic sac: 17

“’LE@@ 2form the brchiscephalic (inominate) a-which is continvous
with the Rt Common Carotid (of the Rt- 30 aortjc arch) & with the stem of the RE-
Subclavian a. (of the 4th RE. gortic arch).

B @ the stemy the LE-hot11: form the proximal part of the arch of the aorta-

S - —
-
TR e e e e e e o - e oam D =

¥Fate of the Re-5 Lt.dorsal aortae: { '

- -
- S T T Eh e S - LT R e e e e E E e B e

(3)the seqment of the Rt dorsal aorta betueen the Wth

arch & 7th archt forms part of the Rksubclavian a—

- tmn ., . emm e W S -

- s =
e R e em e mee W We Ve Gmp G tm S R Em G WE CED IR Ee Rm TR WEm e Em G

7th Lt intersegmental a-:forms the distal part of arch of aorta-

(5) the Segment of the Rt-dorsal aorta between the RE. 741 inlersegmental aX the

Comimort dorsal aorta : d‘cgeneml:eS Gompletely-

Development of the arch of the aorta

- the arch of aorta develops from I sources as follows :

x Fate of cervical intersegmental arteries:

there are 7 cervical intersegmental artertes arising from

each of the Rt. & LE.dorsal aortae- poB= 8§
~the upper 6 interseqmental arieries become comected go=t=42 |52 T |-
by vertical anastomoses which will giverise to : , - B
@ 244 part of the vertebral a. (b the deep cervicala- ek
) the sup.intercastaf a - gl
~ the 7th interseqmental a- itself forms the 3-§ & ‘_
subclavian a- while the upper 6 interseqmenlal N

arteries degenerale.
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'-Relations of the recurrent laryngeal nn. to the aortic arches: 18

o th e early deVC’OPmenb; the Rt-% Lt.vag/ descend

lat-lo the pharynx, being separated fromit by the

~ Qor tic arches- :

o Eaff’ vagus gives a recurrent laryngeal branich H\
which hooks around the dorsal part: of the 6% arch
bs reach the developing lagynx-

@ As development proceeds the following occur :
(A on the RLside: the dorsal part of the st arclrt
the 5th arch drﬁanerat& , leaving the RE.recurrent -
laryngeal 11 hooking around the 4 Rt-aortic ardr
which forms the Rt.subclaviar a-

‘@) 0n the Lt 8ide : the LE-recurrent laryngeal 11-remains
hooking around the dorsal part of the LL-th archy
which dees not disappear but forms the ductus
arteriosus ( obliterates after birth forming ligamentum
arteriosum which is overlapped by the arch of aorta)

ShbDA CER

CONGENITAL ANOMALIES OF THE AORTIC ARCHES

() Patent ductus arteriosusS : g
. wNormally, the ductus artertosus closes shortly after birth. &
5 Frilure of clasure of the ductus artenasus leads Ls establishmernt &
o o commurtication between the Lt-pulmonarya-& the s
arch of aorta- g
¥ Patent ductus arteriosus js one of the commonest anomalies £
- of the greal: vessels -1t leads I progressive hypertrophy of the Lt side of the heart-
— Lt-subclaviana:
& N\

(2) Coarctation of the aorfd
# Itis Congenital narrowing of the aorta distol lo the origin
. of the Lt-subclaviarnia- It may be one of the 2 following bypes:
@ Preductal bype 2 namowing of gorta above the level of ductus arteriosus
in this case, the ductus remains patent o maintain the circulation
I the lower part. of the body:
(b Pastductal Lype rarmowsing of Hhe aortn distal to the levelof the
ductils which will close 1o form the ligamentum arterios un/”
In this bype; the circulation b the lower part of the bodyis maintained by:
() anastomosis between the arteries around the scapula & the post-intercostnl arteries:
o » » # Sup-epigastricXink epiqastric arteries.
Scanned by CamScanner '

Quagd) snsouaHD STIMP
uorEyIo0) rpnpd

porta

" <o) ppanpsed



(3 nghl:-sided aorticasch:

s anomaly results from the persistance of
the distal part of the right dorsal aorta—— g\
. &degeneration of the distal part of Lt-dorsal acrta

|
(& Doutble aorticarch:

. = this anomaly results from the persistance of
the distal parts of both Rt-&Lkdorsal aortae

- it leads tothe formation of a vascular ring
anund the truchea &oesophagqus tausing difficulty”
in breathing % swallowing

(5)Abnormal Rt-Subclavian artery: 5=
¢ _jtis due to degeneration of the Rt hthaortic arch-, = 02
8.the adpoining part of the Rt-dorsal aorta—s =;
cown to the origin of the RE.7th intersegmental a: .
- the abniormal Rt-subclavian a.is represented by ™y
' the Rt. 7th intersegmentala.+distal part of the RL-
B dorsal aorta which is foundin the adult arising from the
descending thomcic aorfa & passing o the REside behind the oesophagus:

fJ | [[THE COMMON DORSAL AORTA |

 Formation: itis formed by the union of the RE-3Lt: dorsal aortae
’ liac a-
iﬂ ch fagl'on exteﬂdl'ﬂg ffom H’C l‘—t—h thoracfc te the ‘hdl \ - Co::.cmescnhﬂica-

- B

L

w

L

a.

] -

L * lumbar segment (somite)- ,‘?ﬁ >

| wBranches: Nz
2l

] () Ventral 5glanchm’c arteries : arise from the
ventral aspeck to supply the primitive gut &lnclude:

@ Coelinc a+ the most cranial br., supplies the Foregit——
(bySup.mesenteric a- : the middle br. & supplies the midgut — , /4

© inf.meSentenic a.: the most caudal br.& supplies the hindgut: ( e )
N.B.:these arteries onastomose together both ventml X J’ £ J4%:
dorsal to the gut forming venlr! 5, dorsal Iongihldnhal anastoiges.

$9, -"
Y pr 4 2
% 0= 4 il
novtle g
sac - gepasy A
,/,( Eey 4 &
" ¢ A B »
-/. 3 v > O
_'\!‘._. -7 @
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(2) Lateral Splanchnic branches: 20
hich arise From the lat-aspect

- ~""These are paired branches ( RL&LE)w
of dorsal aorta bo supply structures arising from the intemediate mesodern

— They include : 1y middle suprorensl arteries
(2 renal arteries—— |

dal arteries (testicular orovarian)

(3]Intersegmental (somatic) arteries: _,
. these are paired branches (Rt-&LE) which arise from the postervlateral
aspect of the dorsal aorla & pass laterully between the somites

— they are represented inthe adult by the post-intercostal s

subcostal & the lumbar arteries:
_ they anastomose logether both ventrally & dorsally
producing ventral & dorsal longitudinal anastomoses

 their ventral anastomoses produces inithe adult the Pollowingask
 internal thoracic a- @sup-epigastrica- @ inf epigastric a- I

) Umbilical arteries (Rt-3LE)

their connection to the dorsal aorta
— the externol iliac artery arises as a br of the 511 lumbar inkersegmentala

leaving the umbilical - abtached ta its distal part which beomes the
internal iliac a-The proximal part of the 5Y1 Lumbar intersegmental

a now becomes the Commion iliac artery-

DEVELOPMENT OF ARTERIES OF U.L ~,
: 1 &

+The arteries of the UL develop from an axial artery——

which runs in the axis of the limb-

it arises from the 7t intersegmental a-& proceeds distally

as the subclavian, axillary, brachial Aant.interosseous aa-
¢ it ends in the hand by forming a deep vascular plexus which
will become later the deep palmar arch-
¥ amedian . arises as a br-from the ant.-inkerasseous a.-&runs
pedian n- to communicate with the capillaty plexus

salong the
in the hand replacing the ant. Interosseous a- which regmsse.s-hbm the palmar plexus-

ual
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N:B:: the radial a-arises at First at a higher level than the ulnar a-

ol Ula_mar Capillary plexus djfferpntiates into superficial Xdeep
palmar arches .
¥ the axial a. gives of F 2 branches in the elbow region:
w__-“,-m-": a- whichruns distally along tre ulnar border of the forcarm
&becomes connected ts the superficial palmar arch replacing the
median a. whick regresses ipwards forming a minule a-in the foreann
Yadial a. which runs along the radial side of the forearm &becomes
. Canm[gdbhd“’,mb"w.m‘ e |

medien

then it anastomoses with the brachial a- oppesite the enigin
of the ulnar a- then its proximal part degenerates-

" DEVELOPMENT OF ARTERIES OF THE L.L “

¥The axiol a- of the L-L-is the continuation of the 58 lumbarintersesmentola-
1t follows the sciatic n., henceitis called sciatic artery-

» It descends through the gluteal rzgion, back of thigh
& back of leg (deep to the popliteus m. & Calf muscles)

% 1tends in the sole of the Foot by formingavascular plexus-
¥ the fesmoral a +:develops later as a continuation of ext-iliac a-
(which arises as anew br-of the proximal part of the 51 lumbar

intersegmental a- which becomes the commen iliac a.)

¥ the femoral a-descends in the Front of the thigh then curves
backwards to yoin the axial a-in the popliteal fossa above the
popliteus m., forming the popliteal a- 3

¥ the ant-&pest.Libial arteries develop from local vascular [l {1
plexuses in the front X back of the leg and become Gonnected

Lo the popliteal a - g

¥ the axial a- then degenerutes ,its remnants in the adult LL- are represented by »
0 inf-gluteal a- QU Companion a- of sclatic n.(3) longitudinal anastomosts inthe back of thigh
W peroneal a- in the back of Jeg.

post:
tibisla:

(3 Cardinal Veins : drain the body of the embryo itseF.

I DEVELOPMENT OF THE VEINS I A

cardinal veins.

¥ There are 3 types of veins in the embryo:

1)) zitelline Veins : drain the blood From the yolk sac

() Umbilical veins: carry oxygenated blood fromthe . A¥.
Placenta-& pass asone umbilical v-inthe umbilical cord '\ ™.,
which duplicates on entering the body of the embryo
forming Rt & Lt-ymbilical veins -




SEPTUM
TRANSVER

anastomosis of
vitelline veins

,‘ septum transversum ts end inthe RE &
Lt. horns of the sinus venosus -

Vitelline veins (REALL) | Umbilical veins (Re-8LE) |
arise From network of Capillaries in | arise from the placenta as one vein
the mesoderm of the wall of theyolk | which enters the body via the umbsilical |
sac &enter the body of the embryovia | cord then duplicates forming RE-%LE-
the yok sac stolk - umbilical vems -
they pass cranially , one on eachside |- they pass caanially traversing the
of the duodenumy, then traverse the periphernl parts of lhe scplum

transversum o end In the RE-&LL.
herns of the sinus venasus-

Scanned by CamScanner

(@ the caudal parts : become conmected |1~ Wwdwwﬂ
by 3 anastomotic channels (2ventral | 2thell » o persisls asthe |
Fabe: | sone dorsal to the dusderum) Forming only vessel Lartying 0’(78‘”"&‘!. bleod
(desivatives)| @ Figure of 8 which undergoes partial | 1o the placenta 8 has the Followizg fate:
degeneration giving S-shaped channel] @ 'E,c"—“d-‘ifa—rb—_m“ Int the free
which forms the portal Vein- margin of the faltiform ‘dlyﬂmenb
wthe miiddle parts Unside. e septum | &1 middie part Unside the septum
transversum) : become. imaded by the transversum) is invaded by the liver
liver cell tortls X broken down into cell “’"}'5"‘&“"""5 transformed fnts
hepatic sinusolds- ’lﬂﬂaﬂ"’if”_"éﬂfif + As development
() the cranial parts : the cranial part of P’”Cf“"ﬁ"”’%lhusaldi enla,
the LE. vitelline v-disappears while that | Forming alagge channel alled ductus
of theRE- » o persists forming : Vertosus which oomnects the poximal
() the RE-&LE- hepatic veins - part of the Li-umbillcal . w.ilh the
&) the hepatocardiac channel which will (g?‘ti“;a",‘;”gz ,‘,’fa’,";ﬁm; 2
form the terminal pagt of the I-V-C- disappears.
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CARDINAL VEINS

23

¥ These are symm etrical /angitudinal venous clmnne/s which appear in successive sta_ges.
inside the body of the embryo ls Gonvey its venous blood. They will give rise o the main
Systemic veins of the adult . |

* The

Cardinal veins include :

() Anterior cardirial W. (2) posterior Cordinal ww.

‘

(3) cornmon cardinal veins

(@) subcardinial weins (s supmcardinal veins, ) Azygos line veins

SNIFA TYNITYV)

WReg Lt

carglfnal
veins

Anterior

<

Development Fate (derivatives) -
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¥ They descend From the base of the hoad
to open Into the sius venosus, draining the
H&N-as well as e upper limks

# the RL & LL- ant.-cardingl w. become
connected by atransverse anastomotic.
charmel which shifts blood from the left
side to the rightside_.

Wils upper part forms the Lt.I.J.V.
@ils lower part forms LE-sup.intercastal v-
@3 the Rt. ant-Lardinal . = forms
W the Rt-1-J.Y. @) Rt-innominate vein
@ the upper part of lfe S.V.c-

(O the Lransverse anostorriosis :
forms the LL-innominate v.

AtZ)Rt-lLb
Posterior

Cardinal
veins

¥They develop as the veins of the meso-
nephras & lie dovsal to them-They also
drain the lower limhs & caudal partdf the
trunk &ascend b foint the tommon Cardinalv.
¥lhe RE-Z LY. post-cardinal veins are linked
la each other in the region of the pelvis
by [liac anastomosis

A-the left post.-cardinal v. -
degenerates except its cranial part which
Foems the distal part of the LEsup. intercosta] v.
B- the Rt post.cardinsal . :degenerates
except its cranial part which forms the
lpper part of the azygas y.

C-the iliac anastomosis : Forms the mast

_ ~ caudol part of the 1.v.c.
(3) Re-§LE each Compmion Cardinaltﬁis formed by e | (A) the Lt-compmon cardinial V.: shrinks
. |Common uriion of the Corresponding ant - & post- &forms the obligue v. of Lt-alrium.
cardinal | Cardinal vv. gopens jnto the lat.hornof |(B) RE-Common cardinial Y. : Forms the
L_veins | Hhesinius venosus-

lower part

1€ S.Y-C-




Yein I Development | Fate(derivakives ;24

Supmrenal v.
nualse ent —
FIve

RE-gonadel v-

[Apupmqs )

o The _Ltﬁ.'ks.a____fv’m‘""-sivés:

w W-suprarenal v- (From its upper part)-
) Lb-ganada/ V. (From its lower part)
(@) the Intersubcardinal anastomasis
* forms the U-mu:j v '

the Rt-subcardinal V- gives:
bogether infront of the aorta forming the & S
’ . ; the renal segment of IV-C+ Rt
intersubcardinal anastomesjs- gonadal & RE. supmtzmlvem s.

|

:

obK

§!

75&]% the last. venous Jystem b appear _yAL-common iliacv-
ythey lie dorsilateral lo the aorfu &lat- [inter supracardinal anastomosis | .
to the sympadzeh}: chains - | @y the Lt- Supracardingl ve:degenemated
v each vein is linked both cranially& (@ the RE-supracordinal V- forms
caudally o the cortesponding postesrdina]  the postrenal segment of the I-V-c
| V-Inorder to replaceit- which is the magor part of the T-V.c
¥ the RLXLE- veins anastomase tagetfier lying below the level of the. renal veins.
Jorming intersupracardinalanastomesisx | (3) the intersupracosdinal anastomosisy
alsoandstomoscmb‘tllt_cwbcar&m/ velts | forms the Lt common iliac vein.

A pouipsogudng 1] | ot -A so6Kz-1)

wnugmmmdns-iﬂ Em

A [PUIPITIdRS 113986 |

o
3
@

yThey lie dorsilateral bo the aorta but | 1) The Lbazos verous line:
3& medial lo sympathetic chain. forms the sup.  inf. hemiaxygas W.
y Ench azygas venous line is eonnected | (2) the RL-azygos venous line:

cranially with the corresponding pest. ives mast of the azygos V. (excepb
cardm;yl Ve pondro :gupper t which is derived from

the Rt posk-cdrdmal V) |
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DEVELOPMENT OF THE 1.V.C 25
»The I-v.c r‘s&W j .
RL.Yitelline y.
4

(from above downwards):
")_suﬂahegatic Segment (uppermost part):
formed by the prximal partof the Rewielline V- | %~ Jg A |0 i jbond:
&)&MM: formed by the anastomesis]. |\ T '
between the Rt-vitelline V-2 Rt-subcandinal V- ;
(3)Prerenal segment (above the kidneys):
Formed by intersubcardinal anastomesisg
'~ Part of the R subcardinal v-

(&) Renal Sggment (opposite the kidneys):
Formed by the Rt-sub-supracardina anastomosis |

(anast between Rt-subcardinal & Rt-supracardins] w). :,
| (SJﬁosj»renaI segrment ( below the kidneys) : j
itis the main part of the I.V.C-Xisformed by
 the Rt-supracardinal v- '
-(8) the lowest segment (beginninglof JV< &
formed of the lliac anastomosis of the pest-cardinal veins -

ANOMALIES OF THE LV.C
@) LE-I-V-C-: the I.V-C lies onthe Lt-side of the abdominal aorta il
instead of being on lts Rb-side - It resulls from persistence of. the LE. ﬂ Y
supracardinal v- & disappearance of the Rt.supracardinal v |
(2 Double LV-C : inthis case, ther is a left-sided1V.C below the '
level of therenal veins,in addition to the normal LV-C-on the Rt-side- _ | % :
This condition results from the persistence of both the Lt-8REsupracardinal W- '] (2
- (3Absernt 1-V-C: itis arare conditionin which the Rt.subcardinal v- 7

fails to yoin the hepato cardiac channel (of the Re.vitelline v-) The venious
blood of the lovver part of the body reach the heart via the azygos veir

D&Velogment of the renal veins

() the Rt-resnal V. : is formed totally by the Rt-metanephric v- whick
emerges from the metanephros loJoin the Rt-subcardinal v- ™
@)the Lt.venal V-2 it is longer than the Rt-renal V. & has a double origin :

(a)from the Lt.metanephric V-which yoin the Lt.subcardinal V.
(b) From the intersubcardinal anastomosis between the 2.subcardiol VV.
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" FORTAL CIRCULATION oc

.
I-The OXy9enated blood Coming from the placenta:N\ [7 /5

— Wt
*The Placenta acts as a lung for oxygenation of the Foetal blood- /coor .
¥ te oxygenated blood is carried From the placenta to g &

e foetus via the Lt. umbilical V. which passes o the liver. %ﬂ. r
Inthe liver: Most of the oxygenated blood passes AR ‘
through the ductus venosus reach the IN.c- Little 15|
amount of bleod passes thiough the liver sinusoids then. {5 V¢ ) & A

feach the LYy.Cc. -, %

»the Iv.C-: Carvies the oxygenated blood ( From the | i’
Placenta) which mixes with little amounts of deoxygenated TII K
blood reaching the L.V.c From the lower ), of the body. Y
The 1-V.C finally operns into the RE.atriym. 1 1
4
)¢

¥

»In the RE- atrium : most of the blood of the I.v-c

Is directed, through the Forumen ovale,, o /4
the Lt.atrium because :

Liver

W the opening of the I.V.C. faces the Fovale. 1
@thevalve of the L.y.c directs the blood A L/
bowards F.ovale Baway From tricuspid valye)  [S |
B the pressuge in the Lt.atrivm s lower 1& o
than that of the Rt.atrium. A
¥ Frgm the Lt.atrium the blood pPasseslothe 2
I Ltventricle and tHhe aorta wherejt (s ,){/ -,:
| distributed majnly to the heart, head % '
| heck and upper limps . ( »7

11~ The deoxygenated blood %:”i"'f%,,& )
Corred b the S_’!-_g: reaches

the Rt-atrium where i passes djrectly

lo the RL-ventricle because :
) the opening of the 5.4.¢ fages the tricuspidorifice.
@ the lower border of the Septum secondum

~ prevents the blsod from entering the f.ovale .
% Onreaching the RE.ventrycle, the deoxygenated bloodpasses 1, the pulty. trunk

e —
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2 From the pulmonary trunk : little amount of blood goes to the {ungs (collapsed), 27
while the mayority of blood escapes through the ductus arteriosus toreachthe
distal part of the arch of aorta where it mixes with the oxygenated blood:

TL-The Dorsa! aorkba: carries parh'a”“y oxygenatzJ blood which- if thtrllautgd
" I the abdomen  lower limbs &finally passes throughthe 2 umbilical artesics
| theumbilical¥.

to the placenta tobe oxygenated &returned to the embiyo againvia
CHANGES IN THE CIRCULATION AFTER BIRTH

(N-Immediate changes:

Establishment of pulmonary circulation: A
- e Py 3 : mﬂ
immediately after birth; the lungs expand due to the @o‘

anoxia resulting From stoppage of the placental bleod
Flow (stimulates the respiratory centres of the Foetus)-
— the expansion of the lungs Creates negative intra-
thoracic pressure leading o suction of blood into
the lungs &establishment of the pulmonatyditculation:

(R functional closuse of the foramen ovale :

the Increased pressure Inside the Lt-atrium ( dueto
the establishment of the pulmonary circulation)&
the decreased pressureinside the Rt-atrium (due ta

stoppage of the placental blood Flow) causes Firm
apposition of the Septum primum to thescplum
secondum Jeading bo closure of F.ovale.+

3| DA0{ Jo NSO

U0 NI -wmd Jo JUawysyqusy| | ShsouRLSTINP pmnsop

| Shsouap snpnp foUnsof)

3Functional closwe of ductus artesiosus:

the ductus arteriosus becomes functionally

closed immediately after birth by contraction

of its thick muscular wall leading to :

@cutting short the shant between the
Lt- pulmonary a- & the arch of aorta

(B passage of all the blood of the pulmonary
trunk to the lungs-

A P23 jo aimsop

Closure of umbilical arteries




(B) Late fibrotic chanﬂes : 28

during the First.year of post natal life some of the vessels become fibrosed
& change Into ligaments as follows :

) the_Lt .umbilical V.: becomes the ligarmentum teres of the liver whichextends
From the umbilicus o the LE-branch of tre portal V-
(2) Ductys vertosus: becomes the ligamentum verosum aof the liver which
extertds from the Lt-branch of the portal V.6 the 1.Y.C-
(3)Ductus arteriosus: becomes the ligamentum arteriosum connecting the LE-
pulmonary a. o the arch of aorta.
(9 the umbilical arteries: become the lateral umbilical ligaments-The  proximal
part of each umbsilical ajhowever; remains patent x gives the sup-vesical artery
which supplies the urinary bladdar-

General remarks about the foetal Circulation

(A The Lissues of the Foelus receive partially oxygenated blood due tomixing of
the oxygenated 3 deoxygenated blood in the following sites:

(v in the liver: where mixing occurs between the blood of the LE-umbilical v-(oxygenated)
X that of the portal v. (deoxygenated) -

returning From the lung buds-
@) Inthe dorsal aorta : its blood mixes with the deoxygenated blood passing theugh
| the ductus arteniosus- |

®) As aresult of the structural changes occuring after birth, the heart 3, the
 circulation become divided funchhnal[y into 2 halves :

W) Rt-half : receiving & pumping deoxygenated blood anly.
UJM[ ‘0 v »  oxygenated blood only.
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| DIGESTIVE AND RESPIRATORY SYSTEMS | 29

liver bud

c/mca[ membrane

umbitical

*PRIMITIVE GUT

* A} the end of the 3rd week, Kleling of the embryonic disc occurs
v As aresult of Formatim of the 2 Lok bolds, the endodlermal reof of the yolk
sac Gecomes included inside the embryo Forming the Primitive gut-

* # As a result of the amlero-posterior hlding , the head fold is formed enclosirg the
Gephalic pavk of the primitive gut whick is now Culled the forequk.- Also the tail
Fold is formeol emclesing the caudal padt of the primitive gat which is Gelled _l_yi_rLngb

* the Inlervening pant between e foregut 3. the Yundgul is called the M@ut
which Commutnicales with the yolk sac via the vitello-inkestmal duct .

¥ /‘ﬁcJIMCh'an between ﬁaregld‘b mJblgu} is called the anterior intesti ol port !‘
¥ 2 ’ » mfdgu} N }u‘nngf T B gasken‘or intestinal Mnl

| ¥ The whele primitive gut is formed of a /ﬁu'njl of endaderm k& Oovering of splanchnic
| ¢ visceral) mesoderm with the exaepli'm of the 2 end's of Hhe J('yesh've lube .

(@ »mtouth cavily and-lo buccaphar/nyea/ membrane (alu Shomsdeurs) ) Lot toderma)
@ tower % of amal Camal below anal membra me ( Galled prodoqum) :‘nazryf-{;(;:n _

FOREGUT

—
Mté’gar parb( pharyngeal gut)- Posterior parb
extends from the buccopharyngeal memb: exltends From the Eracheo brenchial diverticulum
b the rachee bronchial gliverticulu™ ygiyes: il Hhe orgin of the Liver bud (ant -intestinal portsl)

’ o uth cavit and gives:
gz:’;o;:’::g Fr/w ™ . (- "heszsophag:&,smach&upper‘/g of duademsm
' v er
(3) the respiratory tract ((;)) I‘l:e :w:;"‘& eis b
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MOUTH CAVITY

- 30
¥ The mmouth cavity develeps fom 2 Sources: |
0) the Stomodeum which is a depression

the enlargerment of Hhe pericardium L
the Fere brain & is enclosed between the 2-
(@ the Floor of the ant- end of hregut

> the ectodermal stomooleum 3 the ende-

dermal amt- ond of foregut are separated
by the bmphuynga.l awembrane (bilaminat).

* At the end of the 3rd week the buccepharyngeal

anembrane ruplures ¥ Mhe primilive mouth Cavity Is Formedl by the 2 Gmponents
» the demarcation bume Letween ecloderm g endoderm. is a line Just behind the gums -

SALIVARY GLAND

1--PAROT]

y

prrs ‘_m
a )

¥ agrove ap;;ars lehind the angle of the mouthUined #;' buccal epitheliam)
» the groove then closes ls form the szaﬁ.d ducl which extends backwards
» the blind distal end branches nepeatedly 3, Canalizes ls form the acini of the 3&4:/

» the duct receeds from the amgle of snauth ls open in the vestibule of asuth eppesite
the upper 201 molar laoth .

' ' groove duct
Tonque ¢ & Torngue A Tongu cg;
2- SUBMANDIBULARM U . 1
: ’ /
(1) agreave appears :bctween the tmgue ond the Gums Calvedlo - b VS"OOV:)
@) the greove then lloses t> form the submandibular duct :

(3) the distal (post) ono! of the duct grows bac kwards along the %ar of

Wu’&, brd/ﬂCll&‘ refleafea/é'b‘&na,/ius to farm H1¢ aa.[u. of' MC ‘9/4114
13 the | and- emd of the duct proceeds Poronrds ls open clase & the frenulum of the tongue

= Torgue alveolo-lingua
3. SUBLINGUAL GLAND \ £ “ae

1P)%

Tongue
groove
. z ) gland
() it arises as small fuds developing fem the alveols bngual groove -
(2) these bads allain a @emmon sheath and appear as one Gland having severel
 epemings it the floor of the »nouth. |
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*Definition: the phatyngeal arches are 6 curved cylindrical
mesodermal thickenings on each side of the primitive pharynx-
Eacharch forms a swelling on the outer surface of the embyo
ka swelling on the wall of the primitive pharynx internally -

» Formation - -

- Hhey are produced by the prolifemtion of the mesoderm of the
lat-wall of the pharynx forming & arched thickenings -

]l

133 |0UAI0)

). o AW anouterectodermal overinig f.'.
~ each arch consists of = (3 o japer endsdermal lining

| mesodermal core betueen the two:

|~ the arches are separated From each other externally bySgmoves talled pharyngeal clefts

“» » 5 » » w » internally bylkgroves called pharyngeal pouches
~ each ectodermal cleftis separated from the corvesponding endodermal pouch bya thin layer
of mesoderm-.

¥ Time of appearance :

- the ph-arches start o appear on theouter surface of the embiyo at the age of
L5 weeks, the cranial arches precede the caudal onies &are more prominient than them

xtfgtg: after the 5thweek, theybecome transformed info bones, Cartilages,ligaments,
| muscles &vessels of the head &neck- . TN -

¥ Shape (description) of the arches :

4 = the st orch : ( called the mandibular arch):
the longest &most prominent arch- 1t divides externally Ints 2 :
. processes : a short maxillary process,along mandibular process. f /R
2~ the 2nd arch (called the hyoid arch) :less prominent than thes ST NG
N-B: the ventral ends of the 15t & 21d arches reach themiddle [/
‘ line of the Floor of the pharynx-
(3)A19) - the 319 & 4th arches: ar not prominent ( Jie in a depression
" on the surface) & their ventral ends donot reach the middle
line of the Fleor of pharynx but meet in a median swelling called
the hypobranchial eminence - _‘

- (&) the Stharch: is rudimentaty& disappears early.

i @) the gth archsis the most caudal &is nok i:"romment on the surface:

.......

M3IIA . [0I970)

M3IIA Ul
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*Basic Structure of the pharyngeal arch:

I:_l'u mesodermal core of the pharyngeal arch
differentiates into the following Components :

(Skeletal element (arch cartilage):

Entodn;m

‘ A o\ W
- aCartilagenous bdfd&Ve’opSmetbcma&md_ . ' : i¢br' { /
Core of the arch &is surrounded by a pericndrial sheath i il .' rinhiL /’#ﬁlﬁmm."
= the Cortil i differenti 1 A AT Caringe: 5B
agenous bar will differentiate into Certain Aoy rilegs, M@ |
Cartilages, Jigaments 3 bones in the head &neck- '

@Muscular element :

—a striated muscle mass develops from the mesoderm around the arch cartilage-

G)Vascular element : an aortic archartery develops ineachpharyngeal archgbecomes
conmected Is the aortic sac ventrally & tothe dorsal aorta dorsally.

(lDNesrvous element : represented by amixed (motor 8sensory)cranial nerve which
arises from the lat-aspect of the hindbrain &grows Into the arch dividinginto
(@ tmotor br:: supplies the striated muscle mass (special Visceral muscles) of itsown arch- |
(b) post-trématic setsory br-zruns with the moborn. &supplies jts own arch- o
©) pre-trematic senisory br: : ascends to supply the preceding arch |

thus each arch Contains its ownnerve (motor &post-trematic)4- the pre-tremalic
br: of the nerve of the succeeding (nex)arch. |

1-DERIVITIVES OF THE PHARYNGEAL CLEFTS (ECTODERM
' (D-Firskcleft:

a- its dorsal part deepens to form the externa) auditory meatus
. Alhe outer layer of the ear drum-

b the auricle of the ear develops by
the fusion of 6 thickenings situated
around the enterance of the Ist cleft.,
@) 201d ,3rd & 1th clefts :

. = the mesoderm of the 2nd arch grows in a downward direction

pushing the overlying ectoderm Lill it Fuses with the ectoderm at
the oot of thereck thus covering the 20,35 5 1yth clefts &forming a Gavity
called the Cervical Sinus which becomes gradually obliterated by

" apposition & Fusion of its wallsThus the and , 310 x uth clefts become
burried g do not give rise to any structure-

\ el
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. 2~ DERIVITIVES OF THE PHARYNGEAL POUCHES ( ENDODERM) 33

) First pouch:
(%) Ventral part : obliterated by the developing tongue
®) ﬁ‘_ol's_a_l pPart : forms the tubotympaniic recess
whichgives : 1) the pharyngo-lympanic tube
2 themiddle ear cavity Kmastoid antru

(the inner layer of the esr drum

@) Second pouch:

(@) Ventral part : obliterated by the developingtongue
. Mydorsal part : gives the primordium of the palatiné tonsil

3) third pouch:

@ ventral part : form the thymus gland (will migrate caudally > enter the Hiorax)-
(b dorsal part : form the inferior pasathyroid | gland (will migrate caudally ls lie
below the sup. para th yrodgland)-

- (4) fourth pouch: |
I U W the sides of the biyroid gland-
@) its ventml part : gives small contribution tol @ the ymus gland.

lts dorsal part: gives the superior parathyrid gland-

- e e e e

! (5) fifth pouch:
glves rise to a small cellular mass called the Ultimobranchial body
- which probably becomes incorporateded into the thyroid gland Forming
its parafllicular cells-

Development of the palatine tonsil

it arises from the endoderm of the dorsal part of the 20d pouch as follows:
o the endaderm proliferates forming a number of buds
(@ the buds become canalized Is form crypts.
(3) the tonsil become Invadled by lymphocytes -

) the emnant of the cavity of the 2nd pouch forms the intratonsillar cleft.
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incus
malle

ont.lig.of maheus | XY/, ”‘046”,;,‘:'” S,
sphenomandib. lig. [ e :
Mﬂn 4 ible
Meckel’s

Cartlﬁ,g_

lesser horn oF hyotd
boJJQ9rm:u horn
of hye'd

o2

= | Temaining mafhr;u*mafm
Arch | skeletal derivatives |Musclular derivatives | Nerve
Meckel’s Cartilage :differentiates  |(A the lmuscles of mastication:| & €
into the Polowing structures: - Ii " f§‘- =
~dorsall Hl'tgh'es incus &malleys I)temporalis 2)masseter .!: ~
B orch (- middlepart: » spheomandbatariig. | 124 Plerygoid tomed. pierygoid- :“§ g
(mandibdar Xant.lig- of malleus " S B
arch) -veritrally:gives the mast ant.part of the (P obher nuigcles: 'NE ;
body of mandible The restof mandible | WMYlohyoid @ant-bellyof digastric| & §
develops by membrustous ossification Btensor palati Up tenisor tympani g §'
around the meckel’s cartilage ‘6 S
8 eichert’s (arﬁlax:diffeentiabes A muscles of the scalp 3 83
2@ a fdl into the Fellowing (from dorsal bbVentral): | (B) muscles of the face S ;"§ i
(hyoidarct) (h Stapes styloid process ©platysma m. of the neck. .’E ;-
(3 stylolyoid lig.(Fom thepeicndcdshesh| @ Skylohyoicd o7 post. bellyf digasiaio C¥)
(8)lesser horn s.upper part of body of hyoid{ €) Stapedius m. (of tympanic cavity} . & y
eater horn & lower partof the | only one muscle of ph 35
Bﬁarch 9gr i ly one mmuscle of pharynx ;
body of hyold bone . Sty lophar_yn_geu_g -y
_ >
- ) =
4t arely | Thyroid cartilage of the larynx. | only one muscle of larynx: |external
crico thyroid laryngealn |
5¥'ﬂf¢h . Degenerates |
6& orch ?gx Cc:;i”ta}‘;]:f h"f_ :?j 23; Z X o, ®all laryn geal muscles(except cricothywd] recurrent
| Y 9% Lo constricor muscles of pharyn. | 1arymgeal
nerve

of pilate (except lersor priati)

—

Scanned by CamScanner



DEVELOPMENT OF THE TONGUE 35
(DMuscles of the tonque:

- derived fo.'om 3 occipital o bomes ngue
which snigrate inle the logue dragging [
with them tHheir perve supply (hypoglossal n). '
~The Course of the hypaglessal n. indicates the pathway of migration

(ID)- the mucous membrang :

A At 2/3: arise from 3 swellings
erive from the 1S} pharyngeal arch

sawoel m}dmo

bﬂtﬂﬁﬂ theventra ends of the &Fhagn_gwl arch-
(2) 2 lingual swellings : on either side of the
TETU TN 0T uberculunt ompar
(B) iﬁ‘b OF tO!Hue‘- arises from the endodetm
of the 3rd pharyngeal areh as b llows :
» behind the buberculum vmpar, the emdoderm
of the and, 3rda Lith arches Fuse lo form the

M" mdglg! eminence (mainly from the 30 arch)

IUID r_mumqq&,

» a greove divides the hypsbranchial ominence inda
upper & lower parts :
- the Buer part (mainly From 4th arch)
Forms the epighttis.
- the upper part (mainly From acd arch) grews
in @ V-sha pens/ mmanner & Forms the N

posh-l of the langue-
» the past- Y fuses with e ant.2/3 alory
the V-shaped sulcus terminalis
N\B : the nerve of the 1s}arch i'e onandybular n- \
= supplies the ant. 2/3 of m-memb- of lerguc
while the n. of e 374 arch ( 3Iassop}uryn’aﬂ n.ysupplies the post.; of the muc- membrane.

leus .
( terminalis

¥ COl ﬁeﬂi tal anomalies: w aglossia: complete or partial absence of tongue.
(@Macroglossia : abnormaly large tohgue due to hypertrophy of its musc les-

@ bifid tongue : a rare anomaly due t failure of fusion of the 2lingual swellings.
(%) tongue tie : the frenulm extends Is the Lip preventing protrusion of the lohgue -
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() Thyroid primordium appears at the uth week as median endpdermal

Pro/ifera‘[ibn In the Fleor of pharynx between the fuberculum impar % the
hypebranchial eminence. ( af the site indicated by the F.coecum in the adult brgue).

! (2) This fhickem'ng IS cuagc‘natea’ s form @ bilobed dlverticulum wkioh desamdf
i infront of hyoid bone  laryngeal Gartilages % remains Gnnected to the dersam
g ~ of lmgue by the thyroglessal duck-

gt (35 The thyreiol gland Finally reaches its posilion infrant of thyreidl (astilage & upper
Part of trachea.

8l W) the thyro glossal duct fecomes ebliterated &cﬂsa,apaars Cor fibrased to form
the lewator glardulae thyroiclae) .

¥ Congenital anemalies of the thyroid:
T — T R TR W P
) Thyroid agenesis : cangenitalabsence of thyroid gland leoding ta cretinism .

(V)] Lln.gual fhyroiJ: the thyroid fails ts descend & lies in the subs hm@
Nk of the lomgue . _

g | (€)) 77;}'/0‘9/0&5“, cyst : due lbo persistence of qu" of the thyro - q;“’-\)
| gossal duct unobliterated (anywhere along the Lime §f dlescent ‘,./

| of the thyraid g/md- \D tz’lﬂn:.gland

() Thyro glossal hstula : /
1 & Aberrant ihym'a/ > He f/:ymia'my descend more lo reaCh Hhorex \?'ihyngbssd

R— p——

Cretrosternal thyrerd) - Fistula

il

il "

l; gevelogmenbof pasa thyroid glands

‘ " see derivatives of the pharyngeal pouches : page 33 «
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I-the Epidvelmm : develops from the endoderm of the foregu
as follows:

() In the 3cd week, adiverticulum called the larmo-tragea'

Groove (the pﬂ'mdrc/ium of lhe respimlm/ syslem)appears in the
endeclermal Fleor of pharyas behind the hypebranchial eminence

@ The edges of the Jroove unite, diviaing the upper parddof Mee
W inks 2 parts : lhe dorsal pard forms the @sophagus

and the ventrald port fornes the farynges- trackea! libe.
753 union of phe a{ges of the groove Vbqgms from below ypwaras .

(3) The laryngo bracheal Tube grow's caudally ; its upper end forms

the Litynx(which remains Gnnected lo Liegut by the fatyngeal orifice),
the mext part forms the brackea while its lower part divides

inlo 2 Lot outpocketing Called lung buds

) The Rt lurg bud divides wndo 3 branches whils the lefr bomg
. bud divides inte 2 branches . bach branchis &l&z/ the
macn bronchus*

(5) Each bronchus branches repes tedly unbill about 17
genzratims of subdivisions are produced forming the
bronchial tree of one lobe of the lung . 3,ob5°m‘g§;'.- -

@) the Lerminal branches (G Mc/ respiratory bronehisles) end SR

" in the alvesli. which expand only after birth with the

onsel of respiration:

L~ the Cortilages, muscles &connective ty

develop from the splanchnic mesoderm

DEVELOPMENT OF THE OESOPHAGUS

y develops From the part of the forequt extending from the respiratory diverticulum ta
the fusiform swelling of the stomach-
# At first it is ashort hibe but lateron it elongates rapidly with the descent of

‘the heart %lungs-
* the surrounding mesenchyme differentiates o form the musculature of the cesophagus-
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8
I.,ANOMALIES OF THE PHARYNGEAL PART OEFBREGWi |

(AANOMALIES OF THE BRANCHIAL APPARATTUS 7
() Branchial cyst : is a eystic swelling lying anywhere (
along the ant.border of sterriomastoid m. It results From

R =
failure. of obliteration of the Cervical sinus  the 214,38 & ﬁ\: oy
uth ectodermal clefls). ffl

(2 Bronchial sinys : the branchial cyst may open into the skin o1 afeent
by anarrow Canal Forming a sinus- Stk A

(3 Branchial Fistula: the brancfnhl Cyst opens into the Jumen of the pharynx-
(B) ANOMALIES OF THE TRACHEA & OESOPHAGUS :

() tracheo-vesophageal Astula : an abnormal opening between traches Koesoph

due b incomplele fusion of the edges of the laryngeo-tracheal groove -

() esophageal alresia : due to displacement of the septum between trackea
& vesophaqus posteriorly leading to narrowing of the cesophagus.
(3) desophageal atresia with tracheo-oesophageal Fistula-

© Congfnital anomoalies of the lungs:

(1) agenesis of one or both lungs: an extn:me{j rase Condjtion reselting

from failure of development of Jung buds at the Caudal end of the laryngeatrached
tube -

(2) ’accessay lung lobes: due to additional branching of the stem of the lung bud.

b,

(3) Respiratory distress syndrome (Hyaline membrane disease):

failure of the alvedli to ventillate adequately due ts absence of a substance
talled surfactant (necessory bs avercome the. surface tension Forces in the
alveoli when the lurgs are inf lated)- |
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DEVELOPMENT OF THE STOMACH 39

() The stamach appears early in the 5 weekasa fusiform
swelling in the lower end o the Forequt in the middle line-
It has 2 borders : ant-&post-and 2 surfaces: Rt-& Lt
- the ant- border is connected to the ant-abd- wall by
 Ventral mesogastrium while the post border is
connected b the post-abd-wall by dorsal mesogastrium .

oM -Pq0-JuD

(@) as development proceeds, both the appearance and
position of the stomach changes due to variations of

. - - G Gun - — e ——— Gme WP e e e e -

the pesitions of surrounding organs &the different rates
of growth of the different parts of the stomach as follows: :
(@ the post- border grows much & forms the grealer curvalure. gt '
(& the ant. border growss less than the post-& forms the :
lesser curvature- o

~ant-berds,

(8) the stomach rotates 90° clockwise around its
longitudinal axis & as aresult :
(@ the original Lt surface becomes anterior &
Lt- vagus becomes the ant-gastric n-

(b) the originol Re-surface becomes post-
& the RE-vagus becomes the post-gastric':
(© the dorsal mesogastrium is pulled to the
left forming a pouch behind the stomach
called the lesser sac of peritoneurm.

—— s wm oul o - ——

(4) As aresult of development of the liver

’ in the ventral mesogastrium K development ¢
of the spleen in the dorsal mesogastrium :
@) the part of mesegastrium beluween the stomach &
liver forms the lesser omentun

— et — - =

(b the part of mesogastrium between the stomach
& Lhe spleen forms the gastro-splenic lig

(R
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Congerital anomalies of the Stomach
~ Congeriital hypertrophic pyloric stenosis

-— emmm -
—— e i S WD G Cmme (hme GIES mms G eOh Gy cup G

it is a relatively common anomaly characterized by

marked hypertrophy & hyperplasia of the.circular
muscle of the pylorie sphincler resulting in narmowing of pylo

vic canal-

Ep——

The duodenum develops From the distal part of Forequt
&the proximal part of midgut as Fllows : NS
N

—_—— — — - —

in the middle line connected Lo the post-abd-wall by et :
dorsal mesetitery (mesoduodenum ) - The upper part et e
of the duodenal loop has also a ventral mesentery, e

excePl:_:— _ o ﬂw, B
@ the 1st inch of the Ist part which retains its mesenter N I g
(o) the wth Pﬂft whose dorsal mesentery Jemains as the [y ; /

; W

suspensory lig-of the lusdermum (Ligament of Triet)| ' K . S
(P the Jumen of the diodenum shows temporary obstruchion, / (1 \\,[ i

—— ——

by proliferation of the lining epithelium but it rapidly
bécomes Canalized again-
¥ Congenital anomalies :

) T . sletiosis f the duadenum. )
(Oincomplete Canahzadszzo {j:igr?thé post. :bdo wall leading to extensive

w?acﬁmiéa,:in}zmlr :ggm which may be sites of Internal hernia-
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DEVELOPMENT OF PANCREAS 41

(1) The pancreas develops in the Lt
week From 2 endodermal buds :

((0y] lzorSa, M!}C bud whick arises
From the endoderm of the dorsal wall of
e duodenum Sll'ghf// above Hhe liver bud
and extends dorsally 3 upuards ko the
""esaa{aaa’enum ) _
(5) M!ﬂ‘al mﬂmutb“d which arises

fram the ank wall of the slem of the hepatic bud-

(2) 1n the 74 wee k, the ventral buol migrales union of

darsal‘v fo lie J“s"b"/‘“-’ 8 behind the the 2 bud's
dorsal bud - The 2 budls fuse tsgether oL |

to form the pancreas -The ventral bud forms
the grea ter part of the head+ Fhe unc_inaft
process while the dorsal bud forms the remainder

of the pancreas-

(3) Later on, ghedud:s:rf the dorsal &
ic buds Join each other
%&ld which
is Joincd by the Cammon bile duct to form
\ the ampul[n of Vater opening into the ducdenum.
The part of the dorsal pancreatic passing fo the
duodenum is obliterated bul oceasionally it

Yemains patent forming the accessory pancreatic

) u1¢15ld§0f @ﬂi’!ﬂﬂs appear in the

3rd month but insulin secretion begins
aboul the Sth month-

»(orgenital anomalies:

() annular ._pancnzaé: the pancreas

Join l'ng of -
the olucts of
the 2 buds

duct 3ndsntanth:
) Formahion of Islets

aray form a ring éncircling the znd pakof
clusolerium Gmplete [y -
Cl)fgb_ﬂlg B_ag_c!_zd_tig_ tissue : €9 in the wall of the

duodlenum -
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- DEVELOPMENT OF LIVER AND GALL BLADDER42

*The liver Aqall bladder arise from the B N

~ endoderm of the foregut as Follows : B N !
(1) In the middle of the 3rd week, o Jiver bud-$EEe\ “<Ng o
C hepatic diverticulum) develops From the endoderm’ SN < _6%“,,{:,:9“

‘of the lower end of Foregut.

2 the liver bud divides into 2 parts:

@ pars hepatica : is the large cronia/
part which will give the future liver

(b pars Cystica :isthe small Caudal part i ; % ’
which will give the Future gall bladder |G

- the originall stalk of the liver bud will
Form the Common bile duct -

e ~ . “ y
o
{r}% ¢

5

one Jobe of the lhiver.

() The Columns of the hepakic cells inside
the septum transversum meet the vitelline
" veins breaking them inte Iimrsi,msaid; liver sinugeids
which intervene between the cords of

the liver cells.

R SRS U
(5) the mesoderm of the septum (RSN Il e = e
transyersum gives rise lo the sl DX S8 ~; i
fibrous tissue stroma and the  \§tei</

Capsule of the liver .

&
wunupnQ

©The Ligaments of the Jiver : develep fiom

the septum tmnsversum as follow :
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Lt.hepab’c
duct
common hepatic duct

Common bile duct-

Gystic duct

(@) The mesodernt of septum transversum belween the hiver & the ant-abdeminal

wall becomes stretched & forms the Fﬂ’dﬁm,ﬂdmmt&l’h& umbitical V-
ori llﬂl'ﬂd"y H‘aVer.s:'rg_q the sepéunr lies In the Free margin of the FaleiForm h'g-

(b) The smesaderm of the septum transversum lying belween the liver & the
Slowach becomes stretched ts Form the lesseromentum-

(C) The liver separates from the septum tronsversum ( the remnant of whick will farm
Fart of the diaphragm) - Only a small area (the bare area of liver) remains Jn Contact

with the Septum transversum .

‘7’17’8 DUCt of the )l'v?r deVeloP as follows 1

@> the RE- & LE hepatic duets develop From the stems of the RL ¥ LF-
branches of the pars hepatica-

) the ariginal stalk of the liver bud elongates to form the Commen bile duck
which opens at First into the amh wall of the dusolenurr -

©) later, as a resulF of rotation of the slomach the opening of the C-8:D
migrales [o the pcsl'eromcw aspect of the 2nd partof ofuasolenum .

¥ Congenital anomalies: —r
@) buplication of gall
(1) (ongenitalatresia \r bladder which
of the Gmmon bile mmay be pcrh'a.o
duct with distensiov or Complete-
of gall bladdery
biliary passages -
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DEVELOPMENT OF THE MIDGUT 44

¥ the onicgut is the part of the gut atuch extends from the ant- intestinal

portal b the post. intestinad portal-
¥Derivatives: '-
= the lower Y of duodenum , the jejunum & ileurn -
- the Coecurn ,qppendiy , ascending Golon & Rb-2/3 of transverse Colon -

X-De\/e’oemen(; 2 -
I- formation of u-shaped loop:

() At the beginning of the 5l week,

. the part of the primitive gut extending
between the ant. & post Intestinal
portals forms a U- Shaped loop §-
which has cranial limb, apex ® F

Cauolaf 'ev'mb shown'n_g a Coecal swelling

(D the Part of the U- Shaped leop prax:'maj |
lo the Ca’c_aﬂ swelling will form the bower Yo of diodenum, Jejunum % (leum
(3 the apex of the loop is Connected ls the yolk sac Via the Vitelle intestinal duct

Puiwe VJsod

laal

01107 '\PUIWOP]Y

Coecal swelling

) the part ﬁwm‘nj the Coecal swelling will develop into Coecum &afpeﬂall')(-

(5) the part distal tsthe » » will develop into ascending colan % RF.2/3 o F
the transverse caslon- o

IL- Herniation of the intestinal loop into the umbsilical cord -

At the 14 week, the intestinal lsop elongates rapidly Ferming
Many loops which {eave the abdominal Cavily Cwhich is,ak thal Hme,
very small ) and enter the umbilical Card -

This is Called physiological umbilical

kernia which remains k)l the end
of the [a_lj wee K-

7
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intestinal leop is elengatings
'F rotates 27p° in an anticlock-

T-Rotation of the intestinal loop 270°anticlockwise: 5
wise dlireckisn around a Iongitudl'm’
axis Pormed by the sup mesenteric

\n the same time in which Fhe
' umbilical cord /
arte ry.

As a resull of Fhis rotation, the \

upper part of the small intestine Comes lo lie behind the ‘dfge
intestine

IV Reductionreturn) of the intestiral loops into the abdomen:

AL the 10th week, the abdominal covity
enlarges andl the herniated leops begin
Breturn to the abdominal Cavity in a Z )
special order-
— the upper part of the reunum is
" the 15t paxft lo re-enter the abdemen [ &
and lies on the left side. J

- the next reliening /oops 3ma/ad/ ly
lie amore 3 more s the Rp- side.
~ the Coecal swe lling is the last part

b return ls the abdominal Cavity to RE-
and lies below the liver. iliac fassa

quqOGu‘ 3

-As a'eué/opmeﬂf ,omceea/s the Coecal sewe lling
elanja tes cbewnwards [y reach the Pt iliac Fossa

thus férmr}y the Rt -Gslic Flexare & asc:na//'ﬂj colorr-

- The ﬂk'//o-lhie.s tnal duct /})mII/ becomes obliterateo -




ANOMALIES OF THE MIDGUT 4¢
I-- REMNANTS OF VITELLINE DUCT

(nMeckels diverticalum:

The Vitelline dlict mornually Gecomes obliterated

& disappears Q’"‘Ple*ﬁl)f- Sometimes ks proximdl paxt
Near the ileum remains patent Forming Yhe He_ckel.’s diverticulum
Meckels diverticulum is 27 fong , present in 2% of people , attached
to the tleum 2 feet Prom the ilesceecal valve.

Q) Vitelline fistula:

The whale vitelline duct remains open Forming

a direct Conneclion beluseen the intestine %, umbilicus

: ( F@Cﬂp FiSkU‘d) . umbllicus
3) Viteuineisl:: |

Both ends of the vitelline duct change wle

fibrous Cords while its middle part remains “®....
patent forming an intra-abeominal Gyst-

II-OMPHALOCELE

loops of small intestine may remain inside
the umbilical card at birth due & Failure of

reduction of the Physislegical hernia-

III-- ATRESIA & STENOSIS OF ANY PART OF
THE PRIMITIVE INTESTINAL LOOP

stenasis omay atfect any part of the
primibive loop, onost Coptmon '// the

d&éa’cnum-
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V- Abnormal rotation of the intestinal loop? 4'7

(0) iF rotation occurs for 90 degiees @ the Colan &

Coecum will be the st parts to re'-e.n!'er the
abdomen ¢ from the umbilical Cord) & will be
on the lePt side of the abdominad Cavity
‘Whule the gmall tnlestine will Pie to the

RY. side. |

(b) Yeversed mtation of theintestinal loop:

revarsed rotation i-e in a clock wise direction -¢
will bring the transverse Colon o lie behind the

olusdenam.

]Z;Abnormal site of the Caecum X,

appendix eq subhepatic pesition
N ot

. YI- LE-sided Coecum s appendix:

may be due to arrested rotation of the midgut

or apart of sjtus inversus (Hransposition of
thoracic & abdominal viscera).
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E Formation of the Cloaca:

# the lower end of the hindgut dilates b form
an expanded part called the Cloaca (endoderal) \

¥ the Cloaca is Conpecled lo the umbilicus by the

allantois & Closed below by the cloacel membrane
whick is bilaminar t-e Formed of 2 layers *

(a5 Ouler ectodermal Poyer &
(b) inner endedermal Enyer- '\“__C""“‘tz )

II- Division of the Gloaca into2 ports:

» The tissue belween the hina/gaf Lallantois

forms Hhe ure-rectal septum which grows
caudally towards the cleacal membrane dividing
the Cleaca into :

(8) an anterier part Called the primilive uro
» ane-rectal canal .

‘gem'la/ sinus -

(b) a Posterior v y
¥ At the Same tme the Cloacal membrane is olivided
nte ure gcnitd membrane an}en'orly & anal membrane
peosterior Iy --——m,.nu.:‘:"..:l...’:‘,:‘:i- _

- Formation of the proctodeum:
on ectodermal depression Called the proctualcum
is Formed opposite the lower end of the recto-anal |
camal 313 separated From it by the anal membrane. 4 ? ractodeurn.

I Rupture of the anal membrane &formation of anal canal *
+ Hhe anal membrane Finally raptures & the proctodeunt
becomes Conkinuotls writh the recte anal Canal-

¥ Hhe recto anal Camal will Form the rectum -

the upper Y, oF the anak Canal-
¥ the proctedeum will form the bwer ),

of the anal C':maj
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¥ Derivatives of the hind gut:

() Lt. Y of trmsverse colon (2)descending colon (3) sigmoid Colon

W) rectum  (5)upper)s of the anal Canal

CONGENITAL ANOMALIES OF THE HIND GUT
a)lrnmrlf»mte anuUs: due to Failure of rupture

;F the anal membrane ( between the ena‘qdermd-o-
and ectedermol parts of the anol canal)

@Alresia_of rectum:
oue to Fatbwre of dlevelspmentof the proctodleum,

the rectum ends blindly & rs separated From the
surfaee by a-mass of cewnective tissue.

(3)Reclo- Vagfnal FistulaX
{IRecto-urinary Fistula:

these are seen Frequently with imperforate
anus g Caused by'inmmplde division

of the Cloaca mls Z parts so,the rectum
remaing Connecled o the urinary bla'dder,

urethra or vagina -
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DEVELOPMENT OF THE URINARY SYSTEM 50

¥ The kicdneys, yreters 3 the buggone of the urinary Hadder develop From the
_ inlermechale mesoderm while bhe restof » o wurethrz 2 #

* The human embrys dewelops. 3 kzb/ncy.s oluring ks developmen ‘

pronephmos, mesonephres & onelanephres as follows :

(1) PRONEPHROS
*itIs te st & simplest k‘:b/hey System which appears in |
the Auman o-m.br)m . o
3‘2@3 develsps vn the ceruial pmcf of the l'uff_nm.'m
omesoderm (Segvmen.tea’)
yStructure »

@ 7- /o excretory fbules called Pronephic tubules ( one
bibaale ﬁbﬂfdc/t segmenl! of the intermedale amesedernt)
B o longiludined collocting oluct Called Pronephricduct
which extends dewnwards & open wnls the Cloaca-
}[Uﬂdjaﬂ: 10 Funetion wn the Fuman embiyo.

’-Fﬂte: the lubules dqqe:mk amt,ﬂfdz// by the end of the
WA week while the pronephric Auct persists le become
the measonephric duct-

(2) MESONEPHROS

2 -1 Me 2&! k/'qlne/v Systeon ls appear in the embryo
¥Sike : thorcic & upper fumbar sugim of the intermedule

Mmesoaerm-
YSLIUCLWE: each segment of the vilrmeolials omessderm
dﬁVe/OPS 2~3 or nnore excre Esr/v Libulen _
Calles] meSonephric Libublba. Each lubulb i's D
S- Shaped & Has :
@ medial end &nuag/‘,utm/ @/ o ggm,mgu,

(@ /ékrd mza/ gpening ‘nle the &,yj . meso-
nephrie oluct ( te pronephrie duct) -
"F imction: ». urinary Function v osam -

yFake: the ongporily of the lipuleo a&af ear
T by the end of the 20d cmmth w few

ror

—saiydauad—

\— <
so.ydauoesaly
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lubules persist mear the teshis o the ovary-The amesonephnic duol 51
Cﬁbappears o the @ whde vn the O” it forms the vas oleferens .
the vmportand derivatives of the omesonephros are the Pollowing :

Fate in the male embryo fate in the female embryo

+ the upper Libules degenerate ,./(‘:::‘:‘ degeneral2, hn.v rudimeniaty
- fubules nemacrt e

» the midblle A Dwer lubules : .

the eFferent duclideo epoophoron ];,, the mesovariurm
of the testis, :Qadtfepl'- puroophdrallooa
didymfs & the Pamdidymis i (ovary ) 2~

ngsd Lody b tail of the | gives the urckc::u buol,

ﬂf’" " Y’"I'S, "he a B I‘hb/ er

vas deferens § J a&

the eJaculﬂ&nyddt/} ] a .rudl'mentary duct Ca.w
Gartner’s oluct-

the ureteric bud %
the bugone of the bladder

the seminal vesicle & \ >

(3) METANEPHROS

xSt 15 the 3_'!! kl'dﬂtj Io develap ( the permanent kidney |
2‘51'(36 ¢ lumo sacral region.

St UCthe s I fas a double origin :

("! _:_.W_ronsz ( the excretory units) develop From
the smeltanephric Cap which is the bwer part
of the wvnter mediale ~mesoderm

(2)collecting tubules SUTELeS: develop from

the ureteric bud which arises as a diverticulum

gﬂm't the mesonephric duel-

oualiicu vy valliovaliici



-TH Further growth of the Kidney |:

~ A Wreteric bud develops as a diverticulum
From the dsrso-medial part of the mesonephric.
ouct close ts ils enterance ints the Clsaca .

» the ureteric buol grows crantally penetrating
the melanephric cap

» then, the upper end of the ureteric bud enlarges
to form the primitive ‘&l‘s of the ureter which .
divides inle 23 major colyces |

* each mgjor Calyx thea divides wis mistor Calyces
A L’allech'ng Tubules which Pecsne conmected bs the
mephrons of the mmelanephric lap- |

]I'I DedeE_rEnt of the nephrons (excretory units |

¥ The one tanephric tap develops ﬁfwm e Canolal
paxt of the unlermedliale mesoolerm ( Yumbasacral part)

: naf
N olivides vnls sphericall masses Y Vesicle

¥ Each nemal vesicle surrounds the free end of /
a collecting tubule & forms S-shaped libule
G!MJ ¢ hc mPhrqn. /

X e emd of the /?ze,o/lfoﬂ- is invagiyateel b by
a g'lameruhls formfry Bowmart’s lapsule while
the other ema’ of the nephron joins the (ollecting

tubecle. |
» each whrﬂ'e[myal;o lo lorm Fhe prox/'ma[

N dis tal cruvoluteo tubules X the loop of
Henle- '

(1)Changes i shape : in the early stages
the Kidney is a']ogu]a&d srgan, futer fhe

grooves dwappear B, s surface fecome 5
smooth-
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s af First the Grwer bndee of the kidlney (s

2~ ASCegb of the kidney:

¥ i the ecué Sfagas,fﬁc '(,IM)‘ 4‘0
on the pelvic region «

¥ Lafer H
mugrates apwara/s ls
the adulr bve|

3- change in the blood supply’

¥ At f;ﬁsf the /\[dne)' 2ecejves blood.
&pr& f@,‘ the wedan sacral , Crmmen

lg- Rotat:on.

devected Baekrvards 8 the fiidum 10 a’uectea’
Porwards .
& Lafer, the kiodlne y rotates 90° So fhet the Gonvex

dinx ‘,(,.J."
dorsa/ barder becomes tatera] b, the Hilfouns lecomes G ﬁ‘ : >

(3 Congenitol polycistic kidney—

& congenital anomaly in which there is fpilure of fuston

effects urine collects in the nephrons which dilate

CONGENITAL ANOMALIES OF THE KIDNEY

‘” Rena, aﬂ SiS: fadurs of the Aavelopment of the k:dney
(unilateral or bilateral).

@)Renal hMtﬂf abrormally small - sized kidney.

belween the excrelo ry unids (nephrons) and the Collecbining
lubules -

and fém cysts Wuﬂf/) urine - f ondls v enal /
ﬁu/wu v the adull fﬁc dute destruction of the nephrons/S,

Scdrirneu py cdlnoscdariner



k- pelvic kid ney: ‘
“
the kl'dney retains its initial feetal position in the pelvis

due to arvest of its normal ascent- [t may be normalin function
but if it becomes diseased later in life, the diagnosis is mistaken
due its eclopic Positian. :

.~ 5-Horse shoe-sha ged k idnez : |

( Hisis due to Fusion of the lower poles of the 2 kidneys
. during their ascent From the pelvis to the abdomen where ., o
they pass through an arteriol Fork Formed by the 2 umbilical aa- - Senteric artery
The 2 ureters are kinked as they cross over the comecting /%

bridge of renal tissue g, this produces urinary stasis with subsequent
stone formation Xinfection. |

. 6-Aberrant renal vessels:

1 these are additional branches of the aorta supp!yins |
1 dlz kl'dney (Uﬂilakfal or bi’dtfl'd’) - IF thqy pass to tjle lower Aberrant renal arteries

1 pole of the kidney , they often cross infront of the ureter Compressing it
:  &causing urinary stasis-

7-Double ureter: |
this anomaly results From either development |
of 2 ureteric buds on one side or due to early

splitting of the ureteric bud (before reaching

the metanephric cap)- Double ureter is more liable |
bo infection & stone Farmation than the normal areter- f
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Development of the Urinary bladder s wethra

1) The lower end of the hindgut expands to form a dilatation
Called the clsaca (endodermal) - The cloaca is conmected

&1s closed below by amembrane called cloacal membrane
which is bilaminar ( imer endoderm & outer ectoderm)

de'velops in the angle between the allantor's & the hindgut

it grows Caudally, cutting through the cloaca,till it fuses
with the cloacal membrane- '

'3)The Cloaca becomes divided by this Septum into 2 porls:
@ posterior part called anorectal canal which develops o
into the vectum & upper part of anal canal (see p.4)

(b) anterior part called the primitive urogenital sinus
_ which develops into the urinary bladder s, urethra-

~ The Cloacal membrane becomes also dividedinto 2 parts:

@ .iogenital membrane anteriorly
b anal membrane posteriorly

(4) A Constriction appears in the urogenital sinus

at the site of enterance of mesonephric duct dividing
it into 2 parts :
@ an upper part called Vesico-urethml canal. —

4 e e e G — — ——

B a lower part called definitive Urogeriital sitius-

(5) Further development of these 2 parts differs in the
‘male & the female embryo as follows -
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A- Development of urinary bladder n the male: 56

penfe UreEh®© ’
‘ . I

’:’%"Jﬂ?ﬁ: )b
|

! the prostatic urethra . |

-— e e e s emm =

(b) the Common stem of the mesonephric duct & the ureter becomes absorbed into

the urinary bladder fonniNg its Lrigone (mesodermal) thus the wreter & the

; Yaculatory duct open separately into the urinary bladder.

. ©With differentiol growth of the post-bladder wall, the opening of the ureter moves
upwards to the pestero superior angle of the bladder while the vas deferen s
(formerly the mesonephricduct) moves downwards t» the Prostatic urethra limiting

: the part derived from the yesico vrethral canal .

() the lower Y of the prostatic urethra + the metnbranous urethra develop From
the upper (pelvic) part of the definitive wrogeriital sin

© the penile urethra develops as follows -

- a wrethral plate (endodermal) extends from the lower (phallic) part of the
definitive urogenital sinus on the undersurface of the phallus (primitive penjs)

surrounded by 2 genitol (urethyal) fo4s.

~ the 2 urethral Folds unite from behind forwa,

rels around the urethyal pPlate
to form the periile trethm whichis lied b y endoderm except its terminal
(glandular) part which develops from the ectanlorny.

N.B :0)the seminal vesicle develops as a diverticulum

From the lower end of the
vas (mesoniephric duct) The part distal ts it pecomes the &jaculatory duct.
) the ﬁasmggand : develops as multiple (15 -24) outgrowthis (buds)

From the lining of the prostatic urethra which become canalized Lo form the
alveoli s ducts of the gland . The c.T 5, Capsule ore derived from SUIrdltk{frg mesoderm.
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B- Development of urinary bladdes surethra in the female w7

" median ymbilical
’, 9.

(1) the vesico-wethra] canal develops into the urinary bladder &the whole wethra.
(@) the defiritive urogenital sinus develops into the lower Y of the vagina &its vestibule

N-B:the upper 45 of the vagina develops from the uterovaginal Canal (see page 55).
The union between the upper 4/5 &the lower V4 of vagina is demarcated by the hymen-

The Urachus

it is a tubular structure extending from the apex of the urinary bladder to the

umbilicus (the remnant of the allantois) - It becomes obliterated after birth &forms
themedion umbfical lig-

Congenital anomalies of Lhe bladder&w“hfa |

WUrachal Fistula: due ts failure of obliteration of the urachus after
birth leading to drippling of urine from the wnbilicus.

@)Urachal cyst : due to incomplete obliteration of the urachus

an intra-abdominal cyst may develop from tis unobliterated part

(3) Ectopia Vesica : the urinary bladdes opens into the gnt-abd.wall o=

where the lower part of the ant.abd-wallis oceupred lg_yqnaval\ onn‘m'

area of bladder mucosa on which the 2 weters open

() Hypospadjus : the external urethral meatus ap pears
on the under surface of the penis é Ny

<

()Epispadius: the external urethral meatus dppears on

the dorsal surface of the periis /
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DEVELOPMENT OF THE GENITAL SYSTEM o
" 1- GONADS ( TESTIS & OVARY) =

Me 'Ihu[i%renfgonadé-c similar in g
géﬂi 'Sexgs) oleve!oP& frem 3 sources: )
¢iy the geniital tidge : lies on Hie -/ I o
- edsad side of the "nessnephras & ffa )
Formesl oF the intermediate mesodermfff 34
It gives the strowu of thegonad: [[] N~
() the Coelomic epithelium: tovenng L
the schiba.q ndge Ctesaderall)
mlliplies 8 Forms lrrequler oullufar cords
Galliol primitive sex Corols af the indiFferent gonad: ' |
(3)the primordial germ cells: ( endodernal ) « uppear in the wall ¢} the

yslk sae & anigrate glong the dorsal mesentery lo reach the gonadal pilye . Iz

onjora bing ra)
9‘!’3 celld €5 —==4y

inbetween the primitive gex Cords _
(1) [DIFFERENTIATION OF THE INDIFFERENT GONAD]
(A) FORMATION OF THE TESTIS

I the amale embiyo, the indifferent gonad differertiates inle baghis as fallows:

() the primitive tex Cords branch Banastomose farming testis cords
. (%) the p'rimardel .gcrm Cellg bocarne inurp‘oruut‘. In the branching
testis Cords - .

with shaightends Called staight tubules .

(A) the Straight lubulgs anastomase begether at the Hilum of the beshs y

forming the rete testis | _ » _,./"

(3) the rete lestis,which becamies Confrccch lo the mese* \
 nephirie cluct by 8-12 Convoluted mesonephric b bulkes

talled Vasa efferentiay will form the head of theepididymis

&) te Surface epithelium disappes

Saminily rid3
bibules
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(B) DEVELOPMENT. OF THE MALE GENITAL DUCTS

59
lepididymis, vas deferens, seminal vesicle & epaculatory duct )-
A ' ' |

§ g ST
‘ ’ : efferent :
§ § I:gvs:lu;a'fze';id?djmis _ ;
. 3 :
3 :
S boed il
n Eubeg o JJ} s 4
3\\ ¥ == Sernte (Fry pay |\ W
= : = Sdway
ks :
“% !
€ vasdeferen =
seminal vesicle :
» esaculatory du
\~ . Ll o

.%Ee male genjtal ducts develop from the mesonefios as follows: i
) the excr victulbsdles aopoining He developing lestis (6- 12 tubules)
will form the vasa. efferentia { head of the epididlymis) & become conmected to the rete testis -
The remaining mesonephric tubules abeve these vasa efferentia wil degenerate formnng ]
" appendix of epididymis while Hose below the teskis will degenerate forming Hhe paradidymes's

@ the hric (Wolfﬁdn)dmt = differentiates ints the follewin g ¢

(o) the part below vasa e?fefen\.iq becomes hialc.g Conveluted ts Torm lm]r&hﬁ.l of epa'a/pblymck
(B) the part mext b the il of epiohdymis will acquire a very Huck muscalar wizl)
and becowes the vas deferens - _
(©) the lower part of the mesenephric duck gives out a pouch which gorms the seminel Vesicle .
| »I,(f{) fly;'&anr end « , # below seminal vesicle will Lecome the culatory duct.
(3)the Mullesian ( Ed,famcsbheﬂhﬁd duct degenergtes Comprlelely i the male
. except 1. P s |
(@) i upper end which 9/ves the appendix of testis
) o bwer 7 s o » prestalié viricle

| y. |
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(C) DESCENT OF THETESTIS 60
Q) The lestis a[evdops High up on the post- gbdomvhal wall lnlunJ the peritoneum.

@2) A Fibromuscnlar band called Qubernacolum extends =
From the lower pole of the besh to the scroted pouch-

(3)-"\2_ qubernacilum traverses the muscles of the ant- abdomin)
wall {in the lnsul'nn.d Gamall) & reach the scrotum where it
becsmes attached ta'Ui bottom-: | |

) An evagination of the peritones{sac talld the processus
vaginalis wi accampany the gubernaculum b reach the
Scrotum.

(5) Shortening of the gubernacukum under
the effect oF the chorionic gomadotmpins + | ;
the increased intra-abdeminal pressure
will help drnsgl'na dewn of the testis

-at the 3rd month it lies in the bae fossa,
-eo o TH o > Daverses fheinaw‘m.lmmf-
-o ~ 8l o+~ o rexches thesuperficral my
- - 7..93_1! o 5 enlers the scrolal sac.

(79 the remairing paxtof the 3ubermcu.l¢mo
disappears Comepletely-
(7) the port of the processus vaginalis
inside the scrotum will form aserous
 Cavity bor the testis Gl tunica vaginalis -
(8) the proximal pant of the processus vaginaké
Cermes abliterated( vestigue of prcesws vaginals}

[ANOMALIES OF THE TESTIS]:

cryptorchism: Failure of descent of
- the testis (undescended testis):

@ MM{J__%LB_: descent of te leshi
lo amt abpormal position &9 perineum,,
. rest of the penis or the feworal triangle
. BICongeritol inguiinal hemia s due b Failure

of obliteration of the processus vc.gr}u.ZLt .

erens
reviensly mesonephricdact)

vas def

(p
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FORMATION OF THE OVARY
'mcp.OVary develops From the indifferent gonad.
@as fellows

61

primi)ive sex

D The primitive sex Cards of the indifferent -
gonad breaks Up into Clusters of cells Galled

the primary mcu(u/[ar,v &sz which become

replaced later by vascular stroma b5 form
the mta{ulfa of the ovary

(2) The Carlomic epithelium proliferates (o

form a second generation of ovary Gsrdls
which divide inte isolated clusters of
Cells - £ach cell cluster wit! form the pllicular
cells of a primary follicle

(3 The primoraial germ cells ( endodermal, from

the yolk sac) wrll &fnwrpamtea[ inls the clusters
and give rise bt 0ogonia

(L) t#e primitive coctex is thus Lransformed

nls the 2rY or permenamt Cortex Conlaining

bhe primary follicles ( cell clusters containing
cogonia)

l‘ A
LY

DEVELOPMENT OF THE FEMALE GENITAL DUCTS
| The Female genital ducts deve lop From the

Mu Mevian (gmmesoheehric) ducks
as fellows:

_(I) the Mulleriant paramesonephric)ducts arise as 2 leng;-

tudinal invaginatisns of the Coelomic epithelium laterul
to the mesonephnic ducls .

U |{Nk * 1]

- @) each mullerian oluct curves weolially infrontof the

amesonephric duct then benals Caudlally separated
by a sepltum From the opposite Mullertan oluet .
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lower lip | -
(8 the selid lower lip grows downwarols amal protrades
" tnfs the post. wall of the urogenital sinus forming
am elevation knewn as the Mullerian tubercle betwsen

_'l-hc openings af the mesenephric ducts
(5) each Mullerian oluct has 3 parts :
Ny (@) upper vertical part epeninginto the Coelomic cavity .,
(&) -midldle horizental part Cressing the aniesenepheic duct.
© lswer verties) part. 2

) the First 2 parts Form the Fallopian tube, the fegioh _
where the 2 ducts unite forms the Fundus oF the Uteras
while the lower vertical parts unile ls me the uiem vagind

Canal which gives the literus x upper %of the vagina - I

‘(7.)'_H1e lower Y% of the vagina develops From the 2 sine-

. \_/qé.‘nal bulbs which are solid epitheliaf swellings From

the post- wall of the uregenital sinus Cant. part of ¢loa ¢a)
and extend upwards Fuﬂ'ng (bgether fonm'ngasohd bar.

fugion af:cl
28! f
s r::g

(8) (he Soliol AEar enlarges & acquires a lumen krmi:y the
| lower Y% of the vagina (endodermal in erigin) .

(9) the }Mneﬂ I's an incomplete seplam separating the
Upper % fnm the bwer '(5 of the vagina & is fermed of:
(d) CPE»"‘IC'(‘OJ fmma (oF H‘l! upper 4/5 of H.e Vagn'nq) . .

®» ¥ v (ofthe bwer ) , . ).
(C) ’mcndgrvﬁw( (ﬁyér inbelween . \

N-B : 09 the mesonephyic lubules degenerate in the female feaving
' some embryological remnants Called epoophoron X parcophoron.

- @ the tesonephyic duct also degeneralcs leaving an embryoloq;
Gartcnegs dutct ( see p "5865!) oryolegical remmant called
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% DESCENT OF THE OVARY

197P uvisa|np J,

() The Ovary develops high up on the post-abdom "”“‘!.”M I
() A Fibromuscular banol calledd the Jubenmadum ovrii ex ['erw/s From
bhe lower pole of the svary , braverses the l'n‘gfu'n(l Canal Lo get attached
Lo the ﬂbulm' ey s - o —
| €)) &ﬂtrdcﬁm of tea ;_yubemaca/um‘ Ful(c the ovary Frrsee r'/ls ;4?4,
abolominal position b its Lower level in the pelvis-
) the aéda/apmdf‘zf of the Uterus divides the gubernaculum ints 2 park-:
(a) anupper part extending beluken the ovary B the Uterus Leelleo ovarian IgQ )e
(b a lower o o the ulerus g the Libjum wagpes Calles

_ the round Ijg- of the uterus -

¥ Congemtal anomalies of the ovary:

) congerntal absence Lagenesrs ) Jeading to Turner’s Syndrome

@) Ve fevmaphroclism : the gonadls of both sexes ana present e the
Same  person Covjtestis).
@ Accessory ovarian Lissue : may be bound along the course of migration of the ovary

() imperfect descent : the ovary Zz;gfgllhe b deseepd tathe pelvis o rarely may be pulled |

ky the wiin inguinal canal -
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Congenital anomalies of the fomole znital ducts ,
AN-Anomalies due to failure of fusion of the Mullerion ducts 3% ¢

(D Double uterus & double vagina : due ko complete Failure of Fusiot
| . of the right & left Mullerian ducts
& Double uterus &single Vagina = due topartial Fallure of Fusjon of
| the 2 Mullerian ducts -
(3 Bipartite uterus : g small septum remains in the upper part
of the uterine cavity - |

(9 Arcuate uterus: the fundus is shghtly Jepmxa/-dlel’omiﬂd’

hYd
degree o imperfect fusion of the 2 Mullerian % f |

ducts- |
@ Anomalies due to wgpjk of partial atresia of one or both Mullerian ducts:

W Agenesis of uterus: a rere condition due to Failure of devlopment of the

2 Mullertan ducts- | )
@ Rudimentary horr : due to Failtre of one Mulferian duct
. to develop leaving one uterine tubeg Y \‘?a ridinentary
of the bedy of the uterus connected to

a rutha(y horn of the opposite Mullerian duct- 2
(3 Atresia of Cervix : due to Failure of the cells inthe centre
of the cervix o elegenerate to form cervico < atesia

Canal . P of cervix

&) Alresia of Vagina : due s atresia of the lowerends of e
Mullerion ducts - atresia of vagine
(5) Méﬁmte f‘%t:)en : due to failure of degeneration of

cells at the junction between the upper
Y6 & the bwer 5 of the vagina.

' CPvomalics duiets remonts of the Mesorugbvic dictinthe emale.

' (yThe epoophioron 3 parooporen Gemnants of mesorephre @
tubules) may enlarge and form cysts in the broad iy

: 0Fb'l£l/t£fl.ks. '

@) Gortrer’s duuct Uemnant of mesoniephrit duct) may Pm@ -

a Gyst  Cartner’s Gyst) located alongside the Vagiizar =
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De_veloement of external genital organs 65

TI-"The indiFferent Stage :

cloacol
eminence

urogenital
ngn brane

anal
membrane

anal fold

) In ¢he early stages of development the external 3¢m'ta/k'1 ave tolentical

in both snales 3 females &re preSenl:ea‘ bJ 2 mesenchrma_[ Swelh'njs
Calleol Cloacal ﬁaHs on each side of the Cloacal »nembrane .

@ The 2 Cloacal fols Fuse with each ether infront of the Cloacal wmembrane.

lo form the Cloacal eminence cwhizh will enlarge lo orm the genital
tubercle -

(3) The Cloacal menbrane divides into uragem'tal Y o 4 on;mbranes
(W) At the same time, the cloacal folds also Jlividle it genital Lurethral) folds

infront & anal folds behind.

(5)Another pair of elevations calied Hhe genital swellings are Frmeol on
either side of the 5em'l'¢/ Blds.

I[’El’dm' development in the female embpyo:

) the M’ tubercle cnlar:ges sh'gh}lr &, form the Cliteris.
@) the gemtal (urethral) folds oo rot fuse but remain
Separated lorming €abia minora.
" (3) the 3em'taf swellings will emlarge 8‘“”)’ b
,Bor.m the 2 fabia majora -
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phallus

urethral plate

i the 38!”241 libercle - e/anjates ‘9reafﬁ’ lo form the pholius Cpens)
@) lhe genital ﬁ/«!i > are pulled by Hhe e/ongateJ phallus o form

the at. edges of a deep greove Called the urethral groove which
extencls abng the coudal aspect of the ¢longated phallus .

- Lthe endederm at the bottom of the wrethral Jroove wilf form the
urethral plale.

= At the end of the 3rd ppmth, the 2 wrethral Ms #Lsga.chse
over the urethral plate -Eou—u'n_g the urethrad canal .

= the distal Part of the urethra is derived from the ecloderm .

@ le zenihf swellings: will ﬁm' 2 serolad swellings which

will fuse lgether fprming the scroturm -
¥ (ongenital anomalies :
(1) Absence of penis or clitoris : due

b failure of develspment ' .
QR Small penis : due L unJerngglgf opment ofgeilal ubercle

njs ment of gental tubervle in the
‘3) Iﬂry C’lbr’s: b4 v/ OV(l'deVelaplﬂfﬂt N g:: J e:,”/) Fe”[:]aalie &Mmmﬁ,’rﬂigik‘

@ JIVIJ&J scrotim : due l failure of fusi ) .
sion of the genital swellings in the male.
) false hermaphrodite - the external genitalia belong ts one 535 u:Zi/e ‘:Z"l

gornads Et/oﬂg bo the oppositz sex.
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(D the upper part of the head old projects downwards & forwa rds
to form the frontonasal process-

Q) the pericardial swelling projects upwards /
(3) adepression colled the stomodeum ( primitive mouth)
is formed between Lhe previous 2 swellings

& pharyngeal arches appear on either side of the pharyngeal gut

) the 1 rch develops 2 processes —+mandibular process ventrlly-
) st pharyngeal a P SprRcESes maxillary process dorsally-

(6) the stomodeum becomes surrounded by 5 processes:

— Frontenasal process - - - .. craniu/(y

- 2 maxillary processes-— _ _ _on each side
= 2 mandibular processes - - caudally

II-Differentiation & fusion of the 5 processes : '

G wh h WA . W WS @ - e .. — g

—_— e e —— - -

(A) The Fronto-nasal process :

(2) each nasal placode becomes invaginated ls form a nasal pit.

which will later open into the pharynx posteriorly.

(5) each lat-nasal fold will form the ala of the nose
(6) the 2med-nasal folds  unite together :

&the filtrum of the upper lip
b) at a deeper level : to form the premaxilla which includes

~the ont-port: of the upper Jaw ( Cartying the inclsor teeth)-
- the primary polate ( the ont- triangular part of the palate Canyirg the incisive fossa).
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(B) the 2 maxillary processes:

() each maxillary process grows medially and approaches the
med. & Jat-nasal folds but remains separated from them by
nasolacrimal groove which later will form the nasolacrimal duct

Q) the 2 maxillary processes fuse with the medial nasal folds

of the Frontonasal process to form the upper lip -
(except the Filtrun which is formed by Fusion of the 2med-nasal folds)- K

(3) each maxillary process unites :
(o anteriorly : with the lat-nasal fold along the side of thenose
(b posteriorly: with the mandibular process to form the cheek

(©) the 2 mandibular processes :

W they Fuse above with the maxillary process forming the checks-
() they Fuse witheach other medially bs Form the lower lip &ckin.

N.B:

(D the degree of fusion between the masxillary & mandibulor pfocesses
determines the width of the mouth.

@ the Nasolacrimal duct develops at the line of fusion
betweer t/xmaxilla(y& frontonasal Processes (at the naso- a oy

The lids & Conjunctival sac appear at the upper end
of the nasolacrimal duct.

JuArnirimcu U_y CANTTOUAlITIicl

lacrimal groove) as a sofid cord which becomes canalized ., A



The palate is formed of 2 Components<— '™ palate —
21y polate -—

(1) The primary palate :

» f't is the small ant-triangular part of the polate which carries the incisive Fossa-
# it develops from the intermaxillary segment o the Frontonasal pracess (which is
Formed by fusion of the 2 med- nasal folds at adeep plane).

W The secondary palate:

 witis the remaining large part of the palate -
* it Is ormed by 2 shelf- like processes called the palatine shelves which arise
From the maxillary processes -
» the 2 palatine shelves grow medially & Forwards tofuse : [ i
(@) with each other in the middle line &
(b) with the 17y palate anteriorly (ina V-shaped manner).

(3 The nasal septum descends vertically down wards
frem the Frontonasal process to fuse with the upper surface of
the palate in the middle line -

(8 Ossification occurs inthe ant-part of the palate forming

the bony palate while the post. part temains Heshy &forms & «?“' -
the soft palate- PN PN

slolyoas ]w@ﬁj
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Congenital anomalies of the face & polote

(1) Llclwion dermoid (dermoid = skin- like) : dermoid

itis acystic swelling which may be found along the lines of Fusion
of the face - The commonest site Is the lat-end of the upper eye brow
(Called external angular dermoid)-

Q) Macrostomia ( large mouth) :

1t is due bo incomplete fusion between the maxillary &mandibular \
processes ( too little closure of the stomodeum ).

@ )Microstomia: (small moyth)

due [o excessive Fusion between the maxillary & mandibular
procesées leading b great closure of the stomodeum.

() 0blique Facial cleft «

itis arare condition resulting from Failure of fusion between the
maxillary process g Frntonasal process «There is a cleft lip which
extends along the side of the rose lo reach the med- angle of the eye

(5) Lateral cleft upper lip (hare lip) :

itis due to Falure of Fusion between the maxillary process &the filtrum
(of frontonasal process)- 1t may occur on one side (unilateral cleft lip

i & o /
or ot both sides (bilateral cleft lip)- : ;\]
(6) Cleft Pdlﬂl’é 2 due to failure of fusion between the different seqment

S

of the palate - It may be partial or comp'ste ,upilateral or bilatera/ :
(@ _qr_:{lgtera/ complete cleft _palq_te : acleft runs between the 2

- e e» e e - e as am e e

palatine shelves then between the premaxilla fone polatine shelf.

palatine shelves extends anteriorly in a V-shaped manper
separating the premaxilla from the z palatine shelves

XN
2N
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alone or extends to Hhe post-part of hard pa/ote
() Cleft uvula : the cleft affects the uvula alone -




¥ the C-N-s develops from the Neural bube which
arises from the ectoderm as bollows:

— It appears in the 3rd week as a tln'ckeninj
of the ectoderm known as the Neural plgte
extending From the prochordal plate Infront lo
the coudal end of the embyenic disc behind

~The neural plate will form the Neural groove

" which has 2 clevated edges calied the neur folds

~The neural folds Fuse logether lransforming the
neural groove ints Newn tube {yiry beneath the
eclodermin the median plane -

~The fusion of the folds is absent at the ant-& post.
ends of the lube leaving 2 openings on the ectoderm
Called the ank., the post- neuropores.

—Lateran, the ant-neuropore Clases at te 230d dlay

while the post-neuropore Closes at the 264 day - ,
3 The closed neusal tube develops into the Spitial cord & the brain

| THE NEURAL CREST

“» Formation: :
~ it arises as a strip of ectoderal cells situated along thelat-edge

of the nieural groove .
- As thezedga of the neural grove Fuse together forming the &

* neural tubey the 2nteurnl crests separate as 2longitudinal cords
that migrate ventrally te lfe one o each side of the neural tube

- ¥ Derivatives : the neural crest becomes segmented into masses
which give the following derivatives : g

W Sensory gangle of the cranial nerves (5,7, 9 & 10)- Vs X3
@ Aulortommijc ganglia (both sympathetic 5, parasympathetic)- :
(3)dorsal root ganglia of all spinal nerves
@) neurilemmal (Schwann)cells of peripheral nerves-
() the medulla of the suprarenal gland (chromaf¥in cells)-
“(6Ymelanoblasts of the skin which produce melanin pigment.
(1 Arachnoid &pia mater which are ectodermal (but no': the dura
mater which (s mescdermal ) -
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DEVELOPMENT OF THE SPINAL CORD 79
M

The spinal cord develops Fom the Caudal part of the neural tube as follows -
(1) At firest, the neural tube is ormed of one layer of simple ‘
Colurnnar epithelium surrounding an oval Central canal -
@) Later on, this layer proliferates B the neural tube

becomes formed of 2 thick lat. walls connected by a thin
roof pléle & a thin floor plate -
(3 The at- walls differentiates into 3 Cayers :

(L'DIIM ﬂ Ezfﬂal lazer 2 the Cells of which givesrise &

~ the ependymal cells lining the central Canal of the spinal Gond -

- the primitive nerve cells (neuroblasts) which migrate to the

-mantle lqyer-
BIMiddle mantle lalzer 2 farmed of nerve cells (neuroblasts)
d, neuraglial Cells (spongioblasts) which Form the grey mater

©)Outer marzmal Iaz 2 formed of nerve Fibres ( asccnda'(y
& descending tracts) which constitute the White mater ‘
(4) agroove called sulcus limitans appears on the inner surface
of the lat-wall oneither side dividing it into
(a) an alarglate posteriorly which Contains sensory cells
and forms the post.horn of the spinal cord -
(b) a basal plate anteriorly, Contains molor cells & brms
Me ant. horn of the spinal cord -

(8)enlargements are Formed in the cervical & lumbar regions of
the spinal cord & the central canal becomes marrow.-

(6) Growth of the spinal cord:

— the vertebral colum then grows at a faster rate than the spinal
cord producing the fllowing changes :

@) the caudal end of the cord is overstretched Forming the

filum terminal

(b the lower end of the cord shifts upwards s lie at the level
of L3 at the time of birth | |
VB I the adult, the spinal cord ends at the disc between L1 3 1>
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: (7 Myelination of the nerve fibres in the spinal cord begins in the 4t month 73
oﬁ intrauterine life & is completed by the end of the styear of post natal life-

(8) development of the spinal meringes :
@ the dura mater : develops From the mesoderm of the sclewtomes which form the
vertebra) columm- |
(b the amchnoid & pia materdevelop from the ineural crest (eckodermal inorigin)-

Congenital anomalies of the spinal cord

MSpina bifida occulta : due to failure of fusion of thedorsal parts
of one of the vertebme around the spinal cord (whichis normal)

This condition eccurs comrmonly fn the lumbosacral region & the
site Is coverzd by hairy skin- _ .

()Meningo cele : due ko Failure of fusion. of the dorsal parts
OF Zor 3 vertebme -In this anomaly,, the meninges bulge thiough -
the defect Athe condition is accomparnied by some neurslogical symploms: "~ _gpiral

3)Meningo-myelocele : like theprevious condition but here the =
spinal cord bulges through the defect This anomaly is accompanied
by severe neurelogical manifes tations-

M zzzelocde s due bo Failure of closure of the neural tube X the

ParE of the spinal cond remains exposed lo the surface *
' tirough the defect inthe vertebial canal - It is the mostseriots anomaly.~ &

__—1

DEVELOPMENT OF THE BRAIN
vThe brain develops from the cranial end of the neural tube as follows
wthe cranial end of the neural tube expands to form the brain swelling.
()2 Constrictions appear”in the brain swe lling, dividingitinto3 parts talled brain vesicles :

(a) fore brain or presencephalon- e I

b midbrain or me.sencephalan\ < rrenceplaion. ST R pioncephalon

«) hindbrain or rhombencephalon- L) . - AR

(3) the 3 brain vesicles differentiate as Follow's? =

(#) The forebrain: gives 2 opkic vesicles (the Future eyes) \§:

then divides into :- amedian part called the diencephalon NI ___ _ _ __ _

. - 2 lat.diverticula called telencephalic vesicles (the future cermbral hemtispher).

(87 The midbrain : remains undivided.-

© The hind brain : gives rise to the followihg derivakives :

() metencephalon which forms the pons .cerebellum «
@ myelencephalon which fonms the medulla oblongata

B tntutadetadadad

' 41) Mesencephalon

Rhombencephalon \‘. '_ Myelencephalon
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Development of the brain stem
vAs in the development of the spinal cordl,

(oof plate

the lateral walls of the brain stem are connected e lf”@ Aar lamina . &
by a thin roof plate 3 a thin Floor plate swillhave | (\ __ Bulonk

a ventral basal lamine ( containing moksr nucleD& .
a dorsal alar lamina (containing sensory nuclei)- =—"_ftoor plate -
gach.wall shows a sulcus limtitans internally,separating theqlarlamhcinmtlxbmllm .

¥ Differentiation of the basal &alar lamiriae into Columns of Nuclei :

— the alar lamina differentiate Into m{wzmafkmd oo _

It Columns of Sensory nuclef et visceral » » ; ]
— the basal lamina differentiates  (sener! visceralefferen n .

into 3 Columns of motor nuclei brandhialefferent -7 el ~}s~. T

A Columns of the Basal lamina :

(y Somatic efferent column: (most medial) P\
~ —ithies close lo the middle line, in line with the et ) Taste bud

Ant-horn cells of the spinal cord- A
— Its efferent fibres supply somatic striated muscles s, ic s

. (iederived From the somites) - ‘ &4
w Is . . X _ |-12th n.riucleus in medolla.
. = it differentiates into the Following nuclei{- b n. nucleus in pons- i

. 3nd & ith nn- nuclei in the midbmin.
@)Special viceral (branchial)efferent column:
~ it lies yust lateral Lo the somalic efferent column-
_its efferent fibres supply themuscles derived from the branchial (pharyngeal) asches-

- it differentiates into the following nuclei: -5th &7t nerves motor tuclel :in the pons-
- 9t 10th %1/t rlerver motor » : in themedulia
(which yoin tegether forming nucleus ambiguus)-

(3) General Visceral efferent Column:
- lies Just lat-to the special visceral efferent column, in line with autonomic lat-horm

 grey matter of the spinal cord.
— its efferent fibres are parasympathetic supplying visceral smooth muscles &glands

- it differentiates into the Followingnuclei :

* Wdorsal nucleus of vagus : inthe medulla

- @ inf. salivary nucleus (of glessopharyngeal n.) : i the medulla
(3)sup-salivary nucleus (of Facial n.y :in the pons .
pEdinger—Westphal nucleus (of occulomotor n-) in the midbrain - | J
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(B)The Columns of the Aiar Jamina:

the alar lamina. forms k sensory(afferent) Colums as follows:
(0General Visceral afferent column =
. =it is the most med. of the Sepsory Columns -
- R receives afferent sensory fibres fom the viscera-
- itis represented by the semsory component of the dorsal wgal

w_s;ieaal Visceral affesent column :

i =it lies just lat- to the general viscernl afferent columi:
~it receives taste sensation From the tongue ZepigloLtis -
- itis represented by the nuclews of bractus solftar/us:

(3 General somatic afferent Column :—
- lies lat.to the special viscem! afferent column-

~ib receives afferent sensoty fibres from the skin of the face &smlp+

proprioCeptive sensation From the muscles of mastication spinal-
~ this column differentiates ints the 3 sensory nuclei of trigeminal n-&-main sensoty -

mesen n‘c
®S pecial Somatic afferent column :

_Itis the most lat-column of the alar jamina.-
—~ it receives afterent audjtory & vestibular fibres of the VestlZwIatachknrn
~itis representtd by the vestibular g cochlear nuclei-

x Igral:lon of Nuclei (Neurobiotaxis): " o Omune

.axon

(l) some of the motor nuclei of the cranial nerves migrate from their original pasition
" towards the chief fibre tracks from which it receives maximalimpulses Thisis called

" neurobiotaxis X is manifested by the migration of the facial motor nucleus & the vagus
- motor nucleus (nudcus ambiguus)resulting in bending of the axons emerying From these

 nuclei
(2) Seme. of the nuclei of the dorsal alar lamina (mostly extrapyramidal) migrate

 ventrally . Examples of these nucler are the following:
@) the olivary nucleus in the medulla -
() the pontine nuclel in the pens-
©) the red nucleus 8;substantia nigra in the mta’bram
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Development of the lumen of the brain stem 76
W Formation of the Lth Ventricle:

- In the rhombencephalon, the alar laminae

of both sides move away from each other ( @\
(as in the way of opening a book) leading ~ L_——Flwrfldte
to widening of the lumen thus forming the:lth ventricle-

~ the thin reof plate becomes stretched & rhomboidal in shape.» extending |

laterally to form the lat-recess of the leth ventricle on each side :

= the vascular mesenchyme lying in Contact with the outer surface of the roof

* plate forms the pia mater & the 2 layers form the tela chomidae which | ]
vascular projections inks the Caviky of the Iy th ventricle ta Form the Choroid plexus—

= local resorption of the roof plate leadss lo the formation of a median foramen :

(of Magend)) 3, 2 lateral Foramina (of Luschka)

Q@) Formaltion of the cerebral aqueduct :

the lumen of the mesencephalon (micbsain)
becomes much reduced (due bo thickening in the walk

~Basal lamina —

s i s s

Development of the Cerebellum

¥ The cerebellum is formed of the dorsal part of the alar laminae - |\:
- of the metencephalon as bollows :
(1) the alar faminae of both sides bend medially ts korm the rhombic lips
_ each of which grows to form medial & lateral bulges
(@ the rived-bulges of both sides meet each other over the
. roof plate of the ikt ventricle &unite forming the vermis

3)the lat-bulges grow o form the cerebellar hemispheres

- &is tansformed into a.central Canal called the cerebml aqueduct (of sylvius)

&) the cerebellar cortex is formed by migration of neuroblasts ViU -
-~ from the mantle layer ts enter the marginal layer et )
(5) the dentale nucleus develops as a collection of neursblasts
which remains deeply situated in the mantle Jayer-
(6) the Cerbellar peduncles de Velag later as the axons
of the neurones of the Cerebellar nuclei gmwout of the
cerebellum to reach the brain stem .
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Developmient of the forebrain (prosencephalon) rry

v It is the most cranial of the 3 brain esicles - tateryentglceler

¥a lat-diverticulum appears on eacl side of the forebrain
(called the optic vesicle) subdividing the forebrain into : |
@Telencephalon : the crunial part of the forebrinyincluding

" the2lat-diverticula- 1¢ gives 2 lat-outpocketings forming the
Cerebral hemispheres while each optic vesicle &its stalk will form

the retina & optic n-
(b Diencephalon : the part immediately Caudal to the optic vesicles

It develops into the thalomus;hypothalamus, epithalamus x pineal body-

De\elogment of the Cerebral hemispheres

¥The 2 cerebral hemispheres anse as Z evaginatiors

from the lat.wall of the fsrebrain (prasencephalon):

¥ the Cavity of each evagination expands forming lat-ventricle N

¥ the wall of each hemisphere is formed of the Following layers:\ %}
@ outer marginal layer formed of white matter .

& middle mantle layer formed of nerve cells (neuroblasts)

©@lnner ependymal layer lining the Cavityof the lat.ventricle

¥ As development proceeds the fellowing changes occur s 2

igrate From the mantle

() the neurvblasts of the wall of the hemisphere (except its base) m ntle.
V% =< [dR cerebr-

layer to the marginal layer forming the gy mallerof the cortex—=275%, 752320
. N theaxons of these neursblests invade the rest of the wall £ (Lot v m,-\\'\'-.
Formirtg the white malterof the cerebrul hemisphere ; \& g i | ventricie )

woleydavany

optic
vesicle

wo(wdasuagp

(2) the neuroblasts of themante layer ak the base of the x % / /
" hemisphere dorot migrate b the marginal layer but remain’ \;&% T Y 4
deeply situated forming masses of grey matter (Cotpus striotum 3 \‘1 ‘
(3) the part of the med.wall of the hemisphere Just above the W3- b
roof of the 31d ventricle is invaginated bychorid plexus forming the choroid Fissure 7=
U Expansion of | the cerebral Cortex: the Cortex expands in oll directions —s-
resulting in the following changes :
@ the med.-surfaces of the 2 hemispheres come very close b eachother—
(b) Hhe corpus striatum at the base of the hemisphere is pushed lowards the
thalamus but kept sepamta{ from it by the Fibers of the internal Gapsule -
©) the insula which appears on the lat-surface as an area of less active giow _
becomes burried deep I the surface by the surrounding actively growing parts /=77

() the cerebra! hemispheres overlap the brain stem & cerebellum — =

7/

Rz
&=
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©Development of the choroid &sclera :

Development of the Eye
(MDevelopment of the Retina&opticn.:

(D the optic vesicle develops as ahollow diverticulim (one oneachside
From the ventrlateral aspect of the prosencephalon (forebrain)-

@ itextends laterally, its distal blind end expands — .
while its proximal part remains narrow forming the optic stalk
o the distal expanded end of the opkic vesicle comes in contact
with the surface ectoderm .becomes invaginated Ibﬁxmﬂzqoh'c@
whichis formed of 2 layers :

W outer Igyer forms the p:_grﬂenlzJ layer of the retia

=ite ant-t; Forms the inner layer of the irls Xciliary body.
= its post¥s forms all lqyers of the retina except the pi gmentad layer:
(%) the mouth of the optic cup will form the pupil of the eye,Z_ .:
(%) the optic stalk is invaginated inferiorly by agroove 4§ . fens
called the chomid Hssura lodging the hyaloid a. iz Y| (I Dkl
which extends forwards toend in the feetal lens- c/;o,a,a, P, \
(6) the Lhorvid Aisswre becomes closed byapproximation & fusion =~ *" "
of its 2/ips amund the artery-The optic stulk is thus tmnsﬁzrmd

cup outerginmer layers

Inko optic nerve while the hyaloid a- becomes the central a-of retina. ;_m_
B8 Development of the lens : e

() the surface ectoderm opposite thedeveloping optic cup is thickened: /
ferwing the lens placode which becomes invaginated to form the —&
lens vesicle at the mouth of the optic cup- LB

R the lens vesicle separates from the surface ectoderm tolie at the mouth ofoptfcwp

(3) the cells of the post- layer of the lens vesicle elengate. to form the lens Fibres
uliich fill the cavity of the lens vesicle —

Puplllary weebrang

dhey develop from the mesenchyme around the oplic vesicle
(D)Development of the cornea % ant-chamber :

anteriorly, splitting it into :
Wa superficial layer Forming the main part of the cornea

@a deep layer forming theirido-pupillary membrane covering the
lens which degenierates later on-

- NB:() the surface epithelium of the Gorneais derived from llleatodarm y

{ I

@ the vitreous body is derived Fram the mesenchyme which fills the opticaup-*
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Develompent of the ear
(A)External ear
iy w: develops fromé nmdymalsnllhgs —_—
around the post- part of the Ist pharyngeal cleft.
D) Ext- auditory meatus: develops from the fst phoryngeal cleft -

(D Ear drum: consists of 3layers
(youter ectodermallayer : develops From the bottom of 15 ph-clefE;
(v inner‘egdodermal layer: »  Fom the lubotympanicrecess -
@ intermediate mesodennal layer:derived fram the mesoderm

inbetween ihe Ist cleft & (st pouch- Rz
(®Middle Ear re N
(DMiddle ear Gavity:develops from the dorsal part of the i Wl
“tubs. tympanic recess which is derived fiom the (5t ph-pouch " f (=32 e
1) pssicles of the middle ear e R &
= Malleus & incus :derfved From Meckel’s cartilage of the kst arch- 3 A G .
- Stapes s derived from Richert’s cartilage of the 2nd ph-arch-  g=ms AN
(IT) Muscles of the middJe ear :

() tensor bympan 1 derived From the 15t arch Asupplied by mandibularn- ¢
(v stupedius m-: derived Fom the 2nd arch Xsupplied by facial n- =l
cylnternal Ear Iy 2%
(D) The Membruasious part :develops Fram ectoderm as Bllows: B ESTn, R

0 otic placode develops as thickened part of surface ectoder
opposite the hindbrain . Tt becomes invaginaled forming okic pIt,
@ the otic pit sepasates from the surface forming olic vesicl |
(3)the obic vesicle enlarges ina dorso-ventral directiong \
divides ints © |
@ventrol Cochlealar part which(s coiled o form dchleagsaccule-
) dorsal ubricular part which forms the ulricle & the 3
- semicircular canals.
(1D The bon yport: develops fm the mesodermwhich

surreunds the membranous part-

cochlear&
P veslibular
C ganglia
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Development of the P iLuitary gland | 80

Ant -l:be (adenchypophysis): o &t. lobe (Xeu’abyﬁﬂ']ﬂ'i)
from the eckoderm develops From the Floor of the
i‘::o::? ::‘m Slomodeum -diena’,;halon (neural ectoderm)-
| o Yoo
@ Adiverticulum Called Rathkes pouch ) ; b
grows upwards From the ecloderm of the roof of " diencephulen
stomodeum infront of the bucco pharyngeal membrane:
{s form the ant. lobe of the piluitary gland - __\ -
(2 The Floor of the diencephalon send's a diverticulum '. ~ \|
Calied the Tnfundibulum which grows daunwords ﬂ-"'amlmm/\; | /

in the direction of Rathkes pouch lo form the post- lobe.
of the pituitary gland |

@) By the end of the 3rd month. the Rathke’s pouch loses
its Connection with the stomodeum to form the ant-
 lobe of the pituitary & differentiates as follows :
@) the ant-wall of Rathés pouch develops into the pors distalis-
(& an ypward progection of pors distalis will form pars tuberals
&) the post-wall of Rathe’ pouch will form the pars intermedia- )
(d the lumen of Rathke’s potich becomes obliterated NN

‘5)-'53 Mf unJIBUhIm Jlr rerenh.aks ’.ﬂ? th ¢ pors I (NM D
X the pituitary stalk-

. AN )
» Congenital anomalies of pitvitary gland: @A -

(1) Ageriesis : Complete absence of the whole gland is a rare
S cth'tlbn &is incompatible u‘z'tll life -
@ Absence of ant-lobe: dlue to failure of development: of Rathke’s pouch -This leads
to maldevelopment of Hhyroid gland, suprarenal glands & the testes-
&) fbal)’nged/ hypophysis : aremnant of Rathke’s pouch remains attached o
the pharyngeof wall | |
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Development of the Suprorenal glands 81
# The Suprarenal gland is formed of Cortex aAmedulla which have differznt '
;anbr‘yologiaxl ongin -
) the Suprarenal Cortex : is mesodermal in ongin . .
(2 the Suprarenal medulla : is ectodermal in origin -

»The development proceeds as follows : |
(1) During the 64 week, mesodermal celis ofthe coslomic epttum on [
either side of the mesentery of the qut proliferate bo form
a anass of large Cells Constituting the Fatal Cortex. - etiom O

(2) Qympatho chroma Ffin cells from Me neural crest ‘kecldml)
migrate b enter the medial aspect of the foetal Cortex and |
develop ts form the Supra renal medulla - B

3 A second layer of cells develop From the Cx/omic‘n'mllxhibp

& surround the Foetal Cortex to form the permanent Corlex-

&) The Foetal Cortex regresses rapidly after birth beiry -

erIan hy the permanent CorteX:
(5) By the 3rd year after birth the foetal Cortex
" disappears completely & the permanent Cortex

differentiales into 3 Zones :
Zona 3Iamerulasd ,zona Fasciculata 8 zona reticulan's
however, full histolo 3ICaI differentiation is at[ainca/

at puberty.

Congenital anomolies

(» Ageriesis : Filure of development of suprorenl glands-
2 Ectopic supra rznal glands : occasionally supr renal tissue
“s found beneath the capsule of the kidney-
(3 Accessory Cortical tissue : may be found on the post-
abd- wall pelvis behind the peritotteum- |
()] Admggienftal §yndrome tisa 3enctic disorder associated with excess A-CT-H
sccretion by the pituitary leading tohypertrophy of suprarenal cortex doverproduction
 of androgens -Jt resultsin pseudohermaphrbdism inthe Female &premature enlargement
of the external enitall in the male-
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| The Seplitm transversum
2 It is a thick mass of mesoderm which partially separates the thoraci
cavity From the abdominal cavity- '

#Development :
(1) the seplum transversum I formed in the neck by fusion of the
myolomes of the 3o, 4th & 5th cervical segments Krecsives motor

nesve supply from the 3gl, yth 3.5th cervical nerves via the phrenic n-
(2) with holding of the embryoic dlisc adescent of the heart, the

I seplum transversum is pushed caudally ¢pulling phrenic nerves withit) || _ bt
" to reach the lower part of the thoracic cavity where it stretches N

herizentally from the ventral body wall o the corsal mesentery of the gut sbebiel Gty \ 2
 yDerivatives: -

the septum transversum becomes differentiated into 3 layers
3 ) a superior layer which shares in the formation of the fibwous pericardion O
" 2 a middle layer which forms the greater part of muscle of disphragm._ '
& its centtrol bendon + tbed‘apbrqgmabk'plmmgp;qm , 3

_ @) an inferior layer which forms the fibrous capsule &< of the liver—
g & the ventral mesentety of the developing gut-

! Development of the Diaphragm

3 The diaphragm is mesodermal in origin-

# It is formed between the th & loth week by the wrion of
the Followirg mesodermal structures : ~

. () the septum trarisversum

. venti ol mssamtary

————
e t——

« Q) 2pleursperitoneal membranes

¢ (3)mesodern fiom the chest wall-
(4) mesentery of the cesophagus-
(5Ymesoderm around abdominal aorta.- SRS g

xThe development of the diaphragm proceeds as fellows

Lcanned by CamScanner



(1) Septum Lransyersum .83
¥ itis Formed in the neck & descends to the lbwer part of the Horcic Cavity (describe)-

% it forms on incomplete septum between the thoracic &abdom'hﬂ’ l
Cavities since apleusperitoneal Canal lies posterolatessl to it on each side- |
¥ the septum transversum expand's sunites with the other components

of the digphragm wform: a large central part + the sternal g_g»;_tgl_

portions of the diaphragm.

(2 the 2 pleuroperitoneal membranes : |
» these are 2 mesedermal folds (one on each side) which project imvard from body wall-

» they grow medially encroaching on the pleuro-peritoneal canols until they Finally
fuse with the septum bsversum & the meseritery of the cesophagus thus closing
the pleuroperitoneal Ganals -

¥ the pleurs peritoneal membrans form the dorsilateral parts of the diaphragm -

(3)"1!5048( m of the chest well : growsinwards forming themarginal port of thediaphragm

| | oneither side of the pleuroperitoneal membrane -
) Mesentery of the m’%: forms the dorsal median part of the diaphragm

— ———— - - — - —— = = - -

| (betueen the eesophagus x dorta)- |
(5) the. mesoderm around the dorta: forms the lumbar (vertebral) part of the diaphrsgum.

Congenitol anomalies of the disphragm

uypaasternal hernia of Mot;qa' ni :—
“ikis due failure of development of a small part of the

- diaphragm between the stesnol & costal parts-
@) Congenital hiatus hernia (cesophagea] hernia):

dueto widening of the cesophageal hiatus of the
 diaphragm &Congenital shortening of the cesophagus  §
leading ts protrusior: of the stomach into the horax.

@) Congenital diaphragmatic hernia of Bockdalek -

. due b fuiluse of the pleuro-peritoncal membranes lo close the pleuroperitoneal

conals allowing the abdomiqal viscera {penter the pleural cavity § compress
the lungs % heart . It is mote cormmon on the left side-
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LOCOMOTOR SYSTEM 84
1-- DEVELOPMENT OF THE SKULL

o —_—
(A) Chondro- cranium (base o skull) (B)ViSceroCranium (toof 3sides)

M
develops bymembranous ossification ferming

: . - the Frontal, parietal, spuamous temporal, squanteus
n 6 pairs of Cartilages: 3 bateral & 0“')0"';0’ ;id/n'lio’n g‘:h‘ facial bones

3 medial as foljows :

(e 3 et cartilages (e 3med-Cartiage3

(1) the orbito sphenoid: - A Lrabeculae Cranii :
forms the lesser wing o Fuse to Form the ethmoid
of sphemu'd ' bene

d.“e'OP-‘ by Carti/agenous ossifiaation

' tilages
(2)the ali- sphenoid (29 hypophyseal Cort
f - lie infrant of the proche rea
orms the 9’““'-'«1 Plate 3 fusels Form the
uing of sphenol ] | : body of a,henal'd
@ we i —(3) para d'wrda, carulages
(3) the perroic mpwle “\ (formed of the mesenchyme
Forms the petrous B arsund the Cephalic partof
mastoid parts of the the rulschord):
temporal bone : ¥ they Fuse with the 3oca,'ol'ta/ '
disappe & Sclerotomes te Farm the basilar &,
fat- parts of occipital bone
N-B
()] the skull bones which develop inmembrane are: frontal, parietal, maxillary,zygematic,

nasal , bacrimal 3 palatine

@) the skull bones develeping from Cartilage are: ethmoid &conchae of the nose

(3) the skull bones developing From both lartilage & membrane are

occipital s sPheualol & temporal bones
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 2.. DEVELOPMENT OF THE VERTEBRAL COLUMN 85
(Stage of otochend: -~

x the notod:o:u.’l,'.s:l primitive axial skeletor | sderebomel —s 1)~ golemsfr
which consists of a rod of cell's surrounded by | :
a strong sheath - | ~ H <
(2 Mesenchymal vertebrol columm 3

» During the jth week , Sclerotome cells migrate
medially lo surraunal_ the notochord Forming

the omesenchymal vertebral olumn
2 Each mesenchymal vertebra is formed of the
Cauds/ }ﬁ of one Sclerotorme + the cram'aj& of
the next Sckrotome-
x The notochord regresses completely in the region of

the veriebral bodies but enlacges in the region
between the bodies to Form the nuckeus pulposus.of the future infervertebral disc

(3) Cartlagenous vertebral Clumn :

- G G - D W - ——

the amesenchymal vertebrol bodies are c/zanflen[o Cartilage m

(% bony vev_te_bu_d column ¢

Centre of ossification appears in the body of each
verlebra thus the Cartrlagerous vertebral column is changed

into borty v-C

~ NB .'dun'ng development, the vertebra| body gives rise
lo 3 pairs of processes

(1) 2 dorsal processes: surround the neural tube

2 laminae then unite posteriorly brming the spine -

(22 lat. processes } their fate differes in the different
regions of the v-Column as follows :

L (2 Costal processes < . .
(@) in be cervical region : lhey‘un'_lte around the F. tmnsversarium %ﬂl"z‘;‘; e

forming the

W~ Coslal pr -

(b),in the thomcic region* the Costal element elongates forming Lhe rib
T -uw eabp'wss Fﬂm.‘ thf tmnsvlrse .Proftss OIHTC Uulzbra

©) In the [umbar region® the 1 elements remain Fused, the Costal element

formting the ant -partol'tlle tﬂpgczss' N
(J) In the Sacrum: the 2 parts remain fused Forming the {1} mmass L -

- - -
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arches nam%.ﬁ Certain musdles inthe  head

[Myotamic muscles |
arise from mystsmes ( tre dorsifateral parts of the somites) as Follows

1) periolic myolomes ( from mesederm around the prochorda plate)
give the muscles of the eye except Mhe iris muscles whick arfse Fam

& neck the neural ectederm of the eplic cup.
_ -. Muscles —N..nm occipital myolomes : give the muscles of the fongue
()The 4 muscles of mastieation Firsp theremaining myotomes qive rise o the muscles of 7
} Eﬁk\.@st + gw&&? of &w&m:.n arch G) ; ~_”w myo give rise muscles o \AW\ .znnw}
(3) tensar pajati + tonsor bympani N\..S X limbs as follow s . e,
y Il mascles of LT -each myslome divides intg asmall docsal part called . Fime®
es of face y scalp Secoft the epimere (gives the extensor mm. of the back) 3, \
() mm\\in.k + post- ? lly of. k"wnuh:.n arch a ?mn ventral part called hyporers (gives e} Buentral ) .W
(3) Stapedius m - Flewor muscles) as Llfows :
. _ 1= the hypomeres onay split &x%m&ﬂ:
P . v
, one m oﬁ\bﬁ:x.&i&ﬁ e the infrahypid mascles
one m- of lagynx: Cricothyroid m. |Fouct () theymay split kangentially ts form leyers 7
Degenerates Fifth /' . e, lnternal 3 Ea_as&m '\

mitScles of tharax % apdomen -

intrinsic muscles of farynx

() the venkral bps of sucorssive hypomeres angy ante b b

brgitudingl enuscles :6g. rectus abdominis m- B? m

ngnz..%gsﬁ&ﬂ:&n? the base of 4 N
A.. 1 the L } ,
Comdensation which met.nm wils ventral aunnw rmhhsihmgauﬂ.wﬁ“m “u“aknun\ﬁw
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'. [ DEVELOPMENT OF THE LIMBS

- hdevelopment of limb buds : . __
. =time: ,E@y appear at the E:qinning of the 5t week -

! ""&5—% it.L. bud develops oppesite the segments Cl to12
. ~the Yo)o-bud » » Lhe lower 4 lumbar Xupper 3
! . sacral segments |

‘= Shape : each limb bud is flattened, having 2borders
! @ vicaxial (cranial) border :marked by the Hhumbor big toe -
| @ postaxial (Caudnl) border : marked by tie little firger or Jittle toe - :
 —Structure s each limb bud is compased of mass of mesoderm covered by ectoderm-
ilic mesoderm s derived fom : q lat-plate mesoderm & migrating myotomes-

| (Z)Diffmn tation of the mesoderm into bones &muscles :

" (@ the central (axial) mesoderm forms Cartilagenos skeletot which will assify ints banes .

- (bdthe surroundingmesoderm (derived from myotomes) gives the muscles as kollows
- the ventral mesodermal mass develops into the flexor s adductor muscles gdesives

- its nerve supply from the ant-divisions of the ventral 'Y ramij of spirtal nerves
~ the dorsal mesodenmal mass develops into the extensor & abductor musclesgare
supplied by the post- divisions of the ventral Y rami of spinal nierves -
(3 Segmentation of the limb bud: | o

I . arm, forzarmX, (inth:U1:)
cr . eL!Ch o o] ‘L - /

| sppear N bud dividing it into 3Seqments<y o\ 1o 2 oot (inthe L-L)

" W Rotation of the limb buds : occursinthe 7 sgth weeks as follows

@ the U-L-is adducted yrotated laterally thus the pwid bovder & thumb

become directed laterally.
(b the L.L-is adducted &rotate i medially thus the preaxial border & the big toe.
become directed medially-
- congenital anomalies of the limbs f

-(,1) Amelia : complete failure of Jewlapmeﬂt of one for more) limb <~———
@ Focomelias the hand or the fookis atiached divectly s the trunk_ (4

| due b absence of the poximal part of the limb _ A
@ polydactyly : the presence of extr fingers er toes —{

® S,yndactzgz: Fusion of 2 fingers or tes — "
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'DEVELOPMENT \NT OF THE SKIN 88
* lhe Skin Consists of 2 Components (epldermis&dmus) whicharise mezsouras-
@) the EEldenms ¢ arises fromthe surface ectoderm S ewralcqest

& receives melanoblasts (melanin secretin g cells) o
which migrate From the neural crest ls tl:eepidefmlf 0,

(II) the Desrmis & subcutaneous tissue. ‘
are mesodermal and arise fom 2 Sources: "1
(O the modermaf the dermatomes of Hzcsomtbe.s - X \
the somatopieuric mesoderm (part of lat- plaumcsoderm) 22

(1) _the Hair :

() The hairs begin to develapmﬂre 30 month as sohid 253
ectodermal buds arising from the epidenmis — X4 530G B

(2) the hair buds sink into the underlying mesenchyme —%: -' — y :‘ By
&its Jower end becomes suollen to form the hair bulb. — ===~

(4) muscle Fibres become attached to the hair Pollick Forming arrector plh musde
(5) the Central cells of the hair bulb elongate &become kertinized horming the hair shafi
(©) the First hairs which appear on the foetus are fine & Called lamgo hairs
(pat birth, the lariugo hairs degeriernle Xare nzplacea/ later by coarser hairs -

Tv- skin qlands (sebaceous a‘sweabglands) alll *z'" _

(A)sweat glands : appear In tiie 5t month as solid downgruths Sagpeiics

From the surface ectoderm ints the underlying mesendwyme 5
Later on, they tarualize & their terminal ends become convoluted ¢

(R the Sebaceous glands: arise as side branches ©sm the ~
buds of the hair follicles then theircentral cells dege. orake forming fatty secebion

Hat passes out inko the hair Fol!lcles -y

Wichthyoesis : dry scal_y skin (heiditary disease)
& hypertichosis: excessive formation of hairs Q@eneralized or localized}

(3) Atnchta congenital abserice of hair- %

) sequestration dermoid - .
cells deep b the suface at the lines of closure of embryonic deﬁl;s(swpm).

thisis a. congenital Cyst Caused by burying of ectodermal
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5 (le Formation of the glandular Lissue

() I5-20 solid ectodermal buds arise from the remaining part of the milk line
. @ the buds form solid cords which grow ints the underlying mesenchyme -

Development of the mammary gland 89

a)dg&mﬂcz of a milk line (ridge):

- Inthe young embryo, a linear thickening of bhe surface ectoderm
(Called the milk line) appears onthe ventml body wall extending
fiom the axilla down b the medial part of theinguinal region. |

~ the line disappears shortly after its formation except fora localized area
i the pecloral regior thlchdetelop.s Into the mammary gland as follows:

(Each cord represents afutur milk duck % a lobe of the mammary gland) -
@ e cords Continue to grow &branch throughout the foetal life -
@ Shortly before btrth the cords become canalized to form the /dCbEfaﬂS

Sinuses, lactiferous ducts % secretory alveoli
(D the lactifervus ducts openinto a depressed area onthesurface
(6)shortly after birth, this aepra;sed area becomes elevab:al forming the nipple-

0D AL puberty lfze following occur: | ;

Consxshtg of ducks only cwthout alveoli)-

(bin the female : under the effect of the ovarian hormenes , the mammary
9land enlerges m size due ts more branching in the lactiferous ducts
X depasition of more fat between the lobules of thegland-

! Congenitdl aflomalies | > . ‘
M Amastia. Amastia: absence of one or both mamma{y glands /);; (

@) micromasta: abnormally small breast (retention of prepubertal stake) /\,_\
(3) macromagtia : abnormally large breast _

@ gynaecomastia: : amale developing a fermale bype of breast
() polymastia : the presence of accessory breast- ] any where
©® Q,)_Ithe” ) ) I R I n}pple alortg th

mamma(y ltﬂe

(D&]Vef ted nipple: due to failure of elevation of the

mamemary pit-
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