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Fig. 7-1. Longitudinal section of embryo showing the appearance of Fig. 7-2. Embryonic disc as
bleod islands in the splanchnic mesoderm of the wall of the yolk sac. scen {rom above. The amnion
Similar islands arc appearing in the body stelk. These will ultimately . has been cut away and re-

join and form, with the capillaries in the chorionic villi, the extra-embry- nmoved,
onic circulation.: :

.entoderm

Frg. 7-3.  Dillerentiation of mesodermal cells in a blood ifkmd to form endothelial lining cells and blood cells.
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w. Dorsal view ",
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and intra-embryonic coelom |

Y 88D mr o



g’\)z..,,é\ s

VAL e
DEVELOPMENT OF
C. V. S.

%‘4@?’%
'

1. The Primitive_heart tube is formied by fusion of a right and left
endocardial heart tubes. Differential growth defines five segments of the
heart tube which from caudal to cephalic QR according to direction of
Llood flow arc:

Read Snell chapter 7 page 81.
"Notice in particular the following:

Stnus venosus , Dbrimitive atrium L y Primitive
ventricles . bulbus cordis truncus
. - r / \
oo (Cdno(S) arteriosus
2. The sinus vengsus represents the venous cnd of the heart. One vitelline g

vein lrom the yolk sac, Que umbilical vein from the plageenta and one

~coummon_cardinal_vein {rom the body wall, joins cach hosn of tlic sinus
venosus.

Bulvur cordioe

. .--Ventricle _
,': -+ Atriunm »

Sinup

Fip. 15,1 Fusion of endothelial heart tubes,

{

oo Atrium

. Silnun veno§un

______

4~-Comron @
‘ 1 v,
7/\m N i @ -

vlthne. '@

venopus .



agrtic sac

truncus arteriosus
(distal part of
rdis *
bulbus cordis) % Yo
v v

bulbus :jrdis
\ ProXimd pPart
-3 CONUS €

ventricle

Serous pericardtum)\
fibrous pericardium>

umbilical vein

vitelline vein
common cardinal vein

', The different parts of the endocardial heart tube within the pericardium. Ja the carliest stages,
R . . . . . . ——
atrium and the sinus venosus lic outside the pericardial cavity.
—_— _—

7N

1. Truncus arteriosus =» forms-> ascending aorta
N pulmonary trunk .

2. Bulbus cordis (conus) @ Ventricle=>bulbo -ventricular chamber
N forms the trabeculated part of
It ventricle
infundibulum of Rt. ventricle
aortic vestibule of lt. ventricle
trabeculated part of Rt. ventricle

3. A-V canal =¥ divided by the A-V (endocardial) cushions into Rt. & It.
A-V canals
the A-V(endocardial) cushions formS EPTUM
INTERMEDIUM

4, Atrium > forms -> rough - walled ant. part of Rt. atrium " including its
N, auricle
It. auricle

5. Smooth parts of ~>Rt. atrium (formed by the Rt. horn of sinus venosus)
It. atrium (formed by absorption of pulmonary
veins). '

(Tes Page to & read ar theyend % theo chupten)
(r{iinnid ¥



3.

.y~ pericardial cavity and ventral to the foregut™T

After formation of the head fold, the \heart tube)lies dorsal to the
ic € tube now invaginates
the pgﬁgardial sac from the dorsal side:
It is suspended from the dorsal wall of the pericardial cavity by two
layers of pericardium that corstitute the dorsal mesocardium. This
mesocardium soon disappears and the heart tube lies freg within the
pericardial sac, suspended by its two ends (i.e. arterial and venous ends).
However, at this stage the caudal (venous) part of the heart tube (atrium
and sinus venosus) is embedded within the substance of the septum
transversum.

Soptum transversum s

Pracharda Neural tule -
oedal plsto Cloacal membrene

Miinitive stronk

Pericerdium

H
eart tube Allantois

Notochord

=—=Connecling stelk

Yolk sac

Stptum  DANSVIASU WA
Fig. 19. Mldsagitial sections of embyros At successive atnges | ‘
formation. Note the changes in relative posl!lon'ol' n';l:illel:l‘: ?l’:gc.l:ge:u fold

Buccophatynges! membrane

Heart tube
Pericardium



Pericardial ) Connecting 5‘
cavity El/Ammon Neural plate stalk o~

Allantois

Cardiogenic ¥

area
e T T T e ey {5 i
A1 Prochordal Notochord
plate
" Amniatic Ciloacal membrane
X - cavily
,[G" Foregut
-
,\,_j) Hindgut

N3
! L \\\\\)
{ . \\)

Heart tube

Buccopharyngeal

Dorsal
membrane

mesocardium

" pericardial
cavity

B1

cavity k L e
Cloacal membrane

Figure 12-2. Drawings lo show heresull of the fapid growth QfAﬂ} brain vesicles

~on the position_of the pericardial cavity and the developing heart wbé. Tritially the
cardiogenic area and the pericardial Cavity are located in the front of the prochordal
plate. As a result of the rotation along a transverse axis through the prochordal plate,
the cardiogenic arca (heart tube) finalfly comes to lie dorsal to the pericardial cavity.
A, 18 days; B, 21 days; and C, 22 days.

Neura!
crest

Intraembryonic Splanchnic
coelom M, Mmesoderm 4 ) h :
ST SR f\}““?‘“" w layer *®- - Dorsal

VI

Angiogenic

cell clusters X

Endoderm I Endocardial ™

B tube Epimyocardial
cells

Neura! crest

Intra-

. DS P ; % Pericardial
embryonic Foregut S <20 G cavity
coelom et
Dorsal
mesocardium
Fusing \
ondocardial \Q) 4 c
O\ ; . " ardiac
heart tubes —% A jelly
¢ . Endocardial
"""""" tubn

Figure 12-3.  Schematic transverse sections through embryos at different stages of
development, showing the formation of a single heart tube from paired primordia.
A, Early presomite embryo (approximately 17 days). B, Late presomite embryo (ap-
proximately 18-days). C, At four somites (approximately 21 days). D, Ateight somites
(approximately 22 days). (Adapted (rom several sources.)
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@ .Poxricardial cavity
Amniotic cavity R
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Fig. 15.4  Relationship of heart tubes to pericardial cavity (A) Before formation of
head Told: (B) After lormation of head fold, C and D show the process of
~invagination ol the pericardial cavity by the single heart tube,




The part of the heart tube lying within the pericardial cavity 1s thus : @

made up of bulbus cordis and ventricle. This part of the heart tube

grows faster than the pericardial cavity and as a result becomes folded

on itself to form a_U-shaped bulbo-ventricular loop, Subsequently, as .

the atrium and sinus venosus are freed from the septum transversum,: - M%TCLM‘R
)f\ they come to lie behind and above the ventricle and the heart tube is

now S-shaped. At this stage the bulbus cordis and ventricle are

scparated by a deep bulbo-ventricular sulcus, :

This sulcus gradually becomes shallower so that the bulbus cordis and .
the ventricle come to form One chamber, which’communicates with the
truncus arteriosus (arterial end of heart tube).

The atrial chamberwhich lies behind the upper part of the ventricle and
truncus arteriosus EXPANDS  so that parts of it come to project
forwards on either side of the truncus. As a result of these changes the

exterior of the heart assumes its definitive Shape.
~— TN ~ N /\'—\,\,\, “"\-/\J'

i tum tranaversum
tegocardium ‘Sep u

i

i bom
Pericardial cavity ,' Bulbo vent‘riculur sulcus

B

1

. .
Truncuo arteriocnus ,/
»\.. ’

Ventricla

-

8inun venoaue

S L Right ventricle @
Bulbo-ventricular loop )
Tronaveroe sinus Atrium  Sinus venosun Fig. 15.7 Establishment of external form of the heart.

of pericardium /

Ventricle

Fig. 15.5 Schemes to show (a) gradual frecing of heart tube from septum
tanssersum; (b) folding of heastwbe; (¢) disappearance of mesocardium to form
the transverse sinus of pericacdinm,
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Voo The bulboventricular portion of the heart tube grows mucl
mote ragndly than otherregions, but growth of the pericardial

.‘\ . .
N cavity is slow. T'he heart tube bends over itself, forming a
P! loop.
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QWN“A—;————-—) Fig. 12-4. l~'u_lding of the primitive heart. T
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At thie end of the loop formation, the venous and arterial ends ar
biought together as inadults, (T~——rn  — L
e TN e e e T ?

_//‘ — e ——

Right horn Left hoen @g
p e : %f%.
. »

Sinus venosus

= Anlerior cardinal vein

I~

= ‘<"‘Common cocdingl vein
/‘7E{' © Vitelilne vein .. :{M

Septum (ransversum

l——Postetior carding vein

Umbltics! veln -
N a. :
Ny {\de nc/

li

Innominate vein

i, .
. - m""’“o - F
: . ceuhd - Coronay
' prachiot _‘: .- sinus
\ o -6 =7 /i
\
\ Supetior venscave
AryQos
\\\ &u/ /—\"\J' vein
Hapgatocardisc <
chanoel )

H-Ouctus venosus |

Hepetic .4
t‘lnutoldn

- -~ ---1_‘,.

.@—Majpr venous channels of an embryo at about 4 mm stage. B—Forma-
lion of innominate and iliac anastamoses (arrows). Ductus venosus connects
the left umbilical vein and right bepatocardiac channel. C. Regression of
maior veins of left side.




FATE OF THE SINUS VENOSUS @U ot (5/\ ]

1. The sinus venosus develops lateral expansions called the right
and left sinus horns. Each horn receives blood from the
vitelline, umbilical, and common cardinal veins (Fig. 12-8).

11. Due to two left-to-right shunts of the blood, the right horn
becomes larger than the left horn, and consequenm
noatrial opening moves to the rlght and opens into the right
primitive atrium.

A. The first left-to-right.shunt of blood results from the
transformation of the vitelline and umbilical veins.

1. The caudal parts of the vitelline veins form the portal
vein. The parts passing through the liver become incor-
porated into hepatic sinusoids. The cephalic part of the
left vitelline vein disappears, whereas the cephalic part
of the right vitelline vein forms the terminal portion of
the inferior vena cava( @c, ate cudiac Hannel)

2. The right umbilical vein and part of the left umbilical
vein between the liver and sinus venosus degenerate.-
The remaining part of the left umbilical vein carries all
blood from the placenta and becomes connected to the
inferior vena cava through the ductus venosus, which
devclops in the liver. -

B. The second left-to-right shunt develops When the anterior

cardinal veins become mtcrconncctcd by an obhque anas-
LOMOSIS = fm».s {730 ch:oca,oﬂa]m Cinnominite) e
I11. As a result of two left-to-right shunts of the blood, the left
., umbilical vein obliterates, the left vitelline vein obliter«';t?s_,~
f7<“ and [inally the left common cardinal vein obliterates. The left
horn loses its importance and becomes smaller. E;Entuall;ivtg
distal part remains as the oblique vein of Marshall, while its
proximal portion forms thc@ronary sinusy (LcroK fm olben iews)
IV. The right common cardinal vein and the right anterior cardi-
nal vein become the superior vena cava..

V. The right horn enlarges and receives all the blood through the
superior and inferior venae cavae and finally becomes incor-
porated as the smooth part of the wall of the rlght atrium.

VI. The(qntrance 2 of the eright hom) thefs'l—x;uatnal orif orific€,Jadopts a

slit-like ¢ conflguratlon, and its margins form right and left

venous valves (Fig. 12-5).

A. Dorsocranially, the valves fuse to form septum spurium.

B. Thc left valve and septum spurium fuse with the develop-
ing atrial septum.

C. A portion of the right valve divides to form the valve of
the inferior vena cava and the valve of the coronary sinus,

Y Cpisea fermnades
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" CIRCULATORY CHANGES
IMMEDIATELY AFTER BIRTH .

I. The umbilical arteries (Fig. 12-9) constrict and later become
the medial umbilical ligament. Proximal portions of these

S

6 \fyg / persist as superior vesical arterics.
: . N iy . Ve . )
. ,}(< - {I. Thcumbilical veins and ducts venosus no longer receive blood
A ¢ and become obliterated and remain as the ligamentum teres

;T'?/"'f&f hepatis and ligamentum venosugp.
I, With the expansion of the pulmonary capillary bed, the duc-

s l p y capillary bed,

tus arteriosus becomes constricted and later forms the liga-

e t‘ .
€° 1 P mentum arteriosuyy
CAAQuLag'on IV. Withthecorresponding increasc in volume of returning blood

in the left atrium, the pressure in the left atrium is increased,
which causes the [lap of the foramen ovale to close (Fig.
12- 10). \/\N\/—\/’\"‘\/\/\/\/



Fate of sinus venosug

The _right homn of sinus venosus_grows much more rapidly than the left @
R the sinus opens on the right side of the primitive atrium

» Its opening becomes oriented in a vertical direction and its
margins project into the right atrium as the right and left venous valves. The
cranial ends of these valves later fuse to form a proyectlon the
septum_spurium L T s . The_right horn Qi‘ sinus ,
¢ o~ ’ Vot L
venosus taken into and becomes the postenor smooth part of the
right atrium-(posterior  to crista terminalis) The left venous valve
regresses and disappear. The right venous valve becomes the valve of the
inferior venz cava and the valve of coronary sinus. The left horn of sinus
venosus remains small? (the left umbilical and vitelline veins
: —
disappear) and forms the_coronary sinus. o' (CnSh. ‘thMu\LOJ )
Body of sinus

seof-Atrium %
venosua . L1<>f-
Right horn I . Left horn L 4?{ %

~. Common

’7/\(\)/\(& cardinal v. '& " ‘

"’"Umbilical v. C\
N--ae-3- Vitelline v. ,_._..,. 1Sappear

Opening from

atrium to

sinus venosums "\ 7% \
shifte to right

Left horn and
_its tributaries
< retrogrens

Opening becomaes
narrow and ip---%--. .
guarded by right
and left venous

AL

Fig. 158  Reltrogression of left hora of sinus venosus.

Left horn is now
.-~ a tributary of

right horn
valves

) ) Superior vena cava’ ~  Coronary sinus
R.common . from R.common from L.horn of
cardinal : . Q:\) cardinal v 8inus venosus & .
*R. horn of _ \ L.common cgardinal v. \plu%)mmgn cardinal
sinus venosﬁé’;)__ st
A :

- -4 L.horn of Sinus
- Terminad Peat, 6 _ 2 valve fused
. /‘v C :‘:' to atrial
...... L. V,f ine V septum

eft venous
R.vitelline v.

Sinu-atrial

by right and
loft venoun
valvesn

R.venous valve

\ :{. ol
g 4 ikl forming criata terminalis
Right atrium Valves d), , V.C & c,ﬂmus' Sinns

LN

Scheme illustrating incorporation of sinus venosus into right atrium, x, ™~
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Fate of the Atrio-ventricular (A-V) canal

- First rounded, then becomes transverse
- Two thickenings, the atrio-ventricular OR endocardial cushions appear

[&

on its dorsal and ventral walls. They grow towards each other and fuse
“forming the septum intermedium, thus dividing the canal into right and

left halves.

N.B. Congenital malformation of the endocardial cushions is usually
accompanicd by anomalies of the tricuspid and mitral valves as well as atrial

and ventricular septal defects.

A

R.valve greatly
expanded

N
~

Superior

R.venous
valve

L.venous ™"

valve Inferior __

. vena cava

.'._’.7//",.._
Inferior limbic bang

Fate of the right and left venous valves. ' ‘ |

A

Round atrio-ventrieular canal

® ()

Canal becomes transverse

Dorsal endocardial cushion

0o >>

Ventral endocardial cushion
Left A.V.opening

@4

f Fused A.V. cushions f
Right A.V. opening {

c

A
, “op
q‘.q(

Superior vena cava ©
: Crista ) L
. . .venous
terminalis
. valve fused

to atrial
septum

Coronary
,»’'8inus
Valve of

AL, coronary
// '\ 8inus
» ” Inferior limbic !

Superior limbic band.‘\\band ;

®

--s-- Coronary
* sinus

Inferior vena cava & its valve :

Ventral AV . B \\
cushion

AV septun

Single AV
canal

'”«*SQPZ‘L{M
,rTfe'ﬁﬂC4l;u‘

Left AV canal
{bicuspid)

Right AV canal
(tricuspid)



Formation of the interatrial sepum (page 87 Snell) [, hyeen 27¢h ¥ 3 7&/\
duys & develspment

Sgetum __primum sickle-shaped and extends from the roof down to
and fusing with the endocardial cushions (septum intermedium). Its upper part
breaks down to form the foramen secundmn\_os-f/um Secundim)

Septum_secundum to the right of the septum primum but does g\ '
not reach the endocardial cushions leaving a valvular opening between it and G
the septumn primum » foramen ovale ( persists throughout foetal

life).
-t : :
After birth left atrium begins to receive blood from the
lungs ) the pressure inside it becomes greater than that in the right
atriuin

the upper edge of septum primum pressess against the
septum secundum _hls closing the foramen ovale.(The lower edge of the septum
sccundum is thick and firm. In contrast, the edge of the septum primum that forms the lower
boundary of the foramen secundum is thin and mobile like a flap. When blood tends to flow
from the right to the lcft atrium, this thin flap moves away and there is no obstruction to blood
flow. However, when there is a tendency for blood to flow from left to right this flap comes
into apposition with the septum secundum and closes the opeining.

Septum spurium ' Opening of

.- Pulmonary v.

' Septum Primum

Sinu-atrial
orifice

.....

chamber Foramen primum
A.V.canal vcemencaoo . B
Fused A.V cushions
Septum ...
secundunm

*= Right atrium
Beptum pr:mum fuped ™
to A.V. cushions

Formation of interatrial septum. The arrows in ‘D’ indicate the path of
blood through the foramen ovale,

uperior vena cava

right atrium

left atrium

geptum secunduim foramen ovale

:
\—-DU'I"O"JF_Y veins
)(.ri;td dividens

septum primum {valve of foramen ovale)

valyn af inferior vena cava

inferiar vena cava

The oxygenated fetal blood, on reaching
the foramen: ovale, is divided into two
strcams by th@mldcm; which is the
lower margin of the septum secundum. The
greager volume of blood enters the lefb Mrium
and the_remainder, joined by venous blood

frmn the SUPCrior_vena cavi and commry

sinus, passes (rom the right atrium into the
right ventricle.
yentnc




After_birth | @D

annulus ovalis represents lower free edge of the septum a
secundum

{’ Jour b ) \)\/)

fossa ovalis represents the septum primum

- i‘rom what has been said above it is evident that the right atrium is
erived from

a)  right half of the primitive atrium (rough ant. part)
b) right homn of sinus venosus (smooth post. part)

- The left atrium is derived from

a) left half of the primitive atrium

b) absorped proximal parts of the pulmonary veins. (smooth post.
part ).

common atrium septum primum *

v ¥

= - _ 3 : ) - . . o
opening of . atrioventricular Wall of atrium derived

sinus venosus opening 4 fro m abesorbhed vein
. dividing atrioventricular opening
; " ~L.pulmonary vein

ostium secundum forming

pulmonary veins

L. pulmonery veins
_--./

© 5\\\_—/0

ostium primum

superior venz cava Absorption of pulmonary veins into left atfium.

foramen ovale
septurm secundum

inferior vena cava

Fug'. 2.12. Division of the common atrium. The anterior wall of the atrium has
been removed to show the development of the septum. In F, the flow of
blood through the foramen ovale is shown.
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Separation of the Two Ventricles

1-

Truncus Npening of atrium
.
artericosus

Conus

infundibulum of the right ventricle

At this stage the bulbus cordis(conus), and ventricle, are separated by a
deep bulbo-ventricular sulcus. This sulcus gradually becomes shallower
so that the bulbus cordis (conus), and the ventricle, come to form one
chamber, which communicates with the truncus arteriosus.
wilt, deuelep ,

The bulboventricular chamberm into right and left ventricles by
the development of three structures:
A-  Ventricular septum.
B-  Extension from the atrioventricular endocardial cushions (septum

intermedium) _ .
C-  Proximal bulbar septum( Lulbar f“{?“ ot Conus Swellings)
The ventricular septum begins its development as a projection from the
base or the inferior wall of the ventricle. Asit enlarges, the septum
forms two horns which reach up to the corresponding a-v endocardial
cushions.  The upper crescentic border of the septum bounds a
_temporary connection between the two ventricles called the
mtervenh;gx_lgg_f@ﬂ The ventricular septum form the muscular part -
of the interventricular septum (septum musculare).
At the end of the seventh week, a downward extension occurs from the
right margins of the a-v endocardial cushions (septum intermedium) to
close the interventricular foramen. This extension forms the
membranous part of the interventricular septum (septum
membranaceum).
The proximal bulbar septum develops as two ndges which fuse
together. This septum divides,the bulbus cordis longitudinally into the
d the vestibule of the left ventricle.
This septum shares in closing the/interventricular foramen.

.......

bulbus :
Cordis ) N
Ventricle
Fig, 15,6 Scheme o show incorporation of conus into the ventricle by disappear-

ance of the butbo-ventricular sulcus, Note that the opening of atrium into ventricle
gradually shifts to the centre of the posterior wall of the common bulbo-veatricular
W .

chamber,
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Proliferation f{rom
A.V.cushicons
A

1) How the interventricular foramen is closed?

By proliferation from:

*mons (septum intermedium)
b. proximal bulbar ridges (proximal bulbar septum)
The proliferation from (a) and (b) will form the MEMBRANOQUS
PART of the interventricular septum which is divisible into an anterior
part that separates the right and left ventricles and a posterior part that
separates the left ventricle from the right atrium > thus
called ATRIO-VENTRICULAR SEPTUM,

2) Which parts of the bulbo-ventricular chamber contribute to the
formation of the Rt. ventricle?
Both rough (trabeculated) part and smooth part (infundibulum) of Rt.
ventricle are derived from the bulbus cordis (conus).

3) Which pagrts of the bulbo- ventricular chamber contribute to the
formation of the It. ventricle?

a. the rough (trabeculated) part is derived from the primitive

ventricle.
b. the smooth part (aortic vestibule) is derived from the bulbus,
cordis (conus). R

TN
®
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1- Four endocardial cushions; anterior, posterior and two lateral are
developed in the(distalipart of the bulbus cordis{ Conus)

2- A ridge is developed in the middle of each of the two lateral cushions.
These two ridges fuse to form a complete septum called the distal bulbar
septum. As a result, the distal part of the bulbus cordis is now divide
into two orifices: the pulmonary .orifice anteriorly and the aortic
orifice posteriorly.

3- Formation of the distal bulbar septum divides each of the lateral
cushions into two. As a result, each of the pulmonary and aortic orifices
is guarded by three cushions. The cushions form the pulmonary and
aortic cusps.

4- Originally, the cusps of the pulmonary valve are one anterior and two
posterior. But, as a result of rotation of the vessels, two cusps become
anterior and one posterior.

5- Originally, the cusps of the aortic valve are two anterior and one

posterior. But, as aresult of rotation of the vessels, one cusp becomes
anterior and two-posterior. E

Distal Bulbar Septum

Distal part
of bulbus B
cordis((dnuS}

tndocnrdial
cushions

Pevelopment cf the distaf bulbat septum
> J

end fovmation of the dortic and pumonaty

values Right and

left ridges

Aortic valve

Pulmanary valve

Aortic valvue

istal
bulbar
septum
FPulmenary valee
Pulmonary

corifice
Rearrangerent of the cusps of e

palmonary and acttic valve’s due f9
Actation of the o vessels
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Spiral Aorto—pulmonary Septum

S 1- Two opposing ridges are developed in the wall of the truncus arteriosus

during the fifth week of development. The ridges have varying positions
in the diffe‘r?n/t\f)\a/r?skof the truncus arteriosus. R

2- In the lower part of the truncus, the ridges are right and left. As traced
upwards to the middle of the truncus, the R+ . ridge becomes anterior;
while the (£# ridge becomes posterior. In the upper part of the truncus,
the anterior ridge becomes left; while the posterior ridge becomes right.

3- When the two ridges fuse together, a spiral septum is formed. This
septum is called the aorticopulmonary or aortopulmonary septum. This

septum divides the truncus arteriosus into the ascending aorta and
pulmonary trunk.

A aorticopulmonary
& septum

Puimonary Ascending
trunk sorta
R eamen-

aorta

Fig. 2.13. Formation of the aorta and pulmonary trunk.
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FOETAL CIRCULATION "
wit
C@{\ZJ\MY& a
Read snell page 105-107, Notice the following: U
a. In the foetus the right atrium receives two types of blood (oxygenated
and de oxygenated). :
1. highly oxygenated blood from the placenta along umbilical-vein
ductus venosus (in§ide liver ) » Inf.
vena cava : Rt. atrium.
2. deoxygenated blood comes from the upper part of the body (head

15

& neck, brain and upper limbs, through the superior vena cava.

}[}\/ VERY LITTLE MIXING occurs between these two types of blood
" inside the Rt. atrium. '

The oxygenated blood will pass from the right atrium p left
attium (through foramen ovale) _

It. ventricle Aorta _, Head,
neck, Brain, upper hmbs '

TN ' N
passage of blood from Int. vena cava____ Rt atrium 5
( left atnum"
(1) he valve of the inferior vena cava directs the blood flow to the
v~ /foramen ovale.

(2) / The pressure in the left atrium is much lower than the pressure in

the right atrium (No pulmonary circulation in the foetus).

@ Septum Primpa A PJ”-P valwe
~—>. passage of deoxyrenated blood from sup. vena cava » Rt.
atrium + Rt ventricle? The lower border of the septum

secundum hangs over the foramen ovale & prevents blood from passing
into the left atrium through the foramen ovale.

The deoxygenated blood will pass through the following:-
Sup. vena cava » Rt atrium Rt. ventricle

EEEE—

Placenta. 5%/

————

P}lhnonary trunk » ductus arteriosus .
distal part of arch of aorta ,. descending aorta

Internal iliac arteries . Umbilical anteries .

—_—
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)] Anomalies of the atrial septum —>- At «\.Q SQPMI o‘c()

a. The septum_primum may fail to reach the atrioventricular
endocardial cushions, so that the foﬁn#en primum persists. This
osteum primum _defect may be associated with defects of the
endocardial cushions.

b. The septum_secundum may fail to develop so that the foramen
secundum remains wide open (osteumn secundum defect).

C. The septum primum and secundum may develop normally but the
oblique valvular passage between them may remain patent (patent
foramen ovale).

a
(2_) Complete filure of the septum primum and septum secundum to
develop ,  one atrium and two ventricles (a_
trilocular biventricular heart).

(\J SCD)(;) Interventricular _septal defects may be seen either in the
membranous or the muscular part of the septum. (More in the
membranous, why?7?). . ,

Q’i) Persistent common atrio-ventricular (A-V) canal (results from
complete failure of fusion of the anterior and posterior
endocardial cushions which normally divide the A-V canal into
right and left orifices (usually associated with defects of the atrial
or ventricular septa, why??). —s W \L&Mﬂ covlpned  with

septal ol%e kS~ OCCWS w Ja7. % 'MmngD}Js

Fig. 1523, Septal defects. A, Septum primum defect. B, Septum secundum defect.
C. Patent foramen ovale, D. Interventricular septum defect( '

Ay
Common ATRIUM
Endocardial cushion defect.
4
?l’/\SlM . Common venTRICLE
A~y A
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septum secundum . ‘ - | S ';
septum primum ‘ ' . , VW?’OWLQ' “', Y

foramen ovale ‘ : SRR

—

:-Abn-'(;rmulilics of the truncus and conus

A. Unequal division of the truncus arteriosus results in tetr@
_ logy of Fallot which consists of the following defects:

Pulmonary stenosis (smaller division) '

Overriding aorta (larger division)

VSD (membranous part fails to develop)

Hypertrophy of right ventricle (Fig. 12-13)

wd NI -

&S

pulmonary stenosis.

Atrial Septal Defect
A ‘

hypertrophy of A Pieo
J Y right ventricle : o -“-:‘\"t-" defect ;' ..

e Tetralogy of Fallot! E :‘3:".:
pulmonary trynk - T ' ool

P I .

truncus arteriosus R VR
f . 1 3'A 1;

SR
.

. ventricular septal defect

. Persistence of truncus arteriosus
"~ This results from failure of truncoconal ridges to fuse
" (failure of the formation of aorticopulmonary septum)
" Fig. 12-14). R
 Complete transposition of the great vessels
1. The aorticopulmonaryseptum (truncoconal septum)
fails to follow the normal spiral course.

2. The pulmonary trunk arises from the left ventricle and
the aorta arises from the right ventricle (Fig 12-14). ;|
This condition is incompatible with life unless it is = -
associated with a septal defect or a patent ductus arte-

riosus.

Persistent Truncus Arteriosus.

W
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W interventricular
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lott ventricle
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' atir ) e clects ass with this malformaton.
Figuare 5-9. Tricusoid alresia, mdicating tho four main cardiac defects associated wit 5 )

c. Tricuspid atresia (IFigure 5-9)
—1s obliteration of the right AV canal.
—is characterized by absence of the tricuspid valve.
—is associated clinically with marked cyanosis.
—1s always accompanied by the following:
(1) Patent foramen ovale
(2) TV septum defect
(3) Overdeveloped left ventricle
(1) Underdeveloped right ventricle

Patent ductus
arteriosus |

Aorta

—Putmonary Patent
—arlory . oval
) foramen
Pulmonary
valves
Transposttion of Great Vessels Pulmonary Valvular Atresia

Figure 12-30. A, Transposttion of the great vessels. B, Pulmonary atresia with
normal aortic root. The only access route to the fungs is by way of the patent ductus
Arlerosas,



A. Coarctation of the aorta -
A narrowing of the aorta cither just above or below the
ductus arteriosus (Fig. 12-16).
1. Preductal coarctation

a) Gencerally associated with other serious congenital
heart defects .

b) Prenatal circulation of blood is not seriously dis-
turbed because most of the blood from the right
ventricle is shunted through the ductus arteriosus,
which is distal to the narrowing of the aorta.

c) .After birth this major shunt is closed, the pressure
in the distal aorta remains low, and the blood flow
to the body is impeded.

d) Usually fatal ijn infancy.

\
-’-f;)kj
oy

_ [ p {K,J Ly I\ [ /
(TR (e

Normat PREDUCTAL COARCTATION  POSTDUCTAL COARCTATION
Fig. 12-16. Conrcintion of the norta,

2. Postductal coarctation
a) The narrowing of the aorta is distakto the ductus
arteriosus. ) ’ C
b) Prenatal blood circulation through the aorta is im- .
peded. » ' -
M ¢) A collateral circulation becomes established during
fetal life which shunts the blood around the coarcta-
tion.
) As the collateral circulation is already well estab-
lished, after birth no significant change occurs in
the circulation.
“¢) This is the common finding in cases of Turner's
syndrome.
B. Patent ductus arteriosus
This condition may occur as an isoltacd abnormality or
in combination with other heart defects. It is more com-
mon in femalcs than in males. It is also the most common/
cardiac malformation associated with maternal rubella

X infection during early pregnancy. Superior vena cava

V1. Abnormalities in the positioning of the heart
A. Dextrocardia (displacement of the heart to the right) B
The heart tube bends to the left instead of the right, so -
the heart and the great vessels are reversed; otherwise, the ;
heart functions normally. This is usually associated with
situs inversus. Isolated dextrocardia usually results in
other cardiac defects. )
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