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ig. 7-3. Diflerentiation of mesodermal cells in a blood island to form endothelial lining cells and blood cells.
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DEVELOPMENT OF
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1. The Primitive heart tube is formed by [fusion-of a right and left

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

endocardial heart tubes. Differential growth defines five segments of the
heart tube which from caudal to cephalic OR according to direction-of
| blood flow are:

Sinus venosus ,. brimitive atriuin o Primitive

ventricica . bulbis cordis’ , lruncus

o drae CCd'nuS) arteriosus -
2. ‘The sinus venosus xc[)lcscms the venous cnd of the he'nt One vitelline

“vein from the yolk sac, Oune umbilical vein from the plagcenta and one

“common_cardinal vcm from the body wall, joins cach horn of the sinus
venosus. o

»n ® - © ©

Bulbur cordio

v : ' . Sinug venooug

Fip, 15.1  Fusion of endothelial heart tubes.
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aortic sac

truncus arteriosus
(distal part of

\ ProXimed pPare
- Couus <&

ventricle

serous pericardium N\

fibrous pericardium>

umbilical vein

sinus venosus

horn of sinus venosus

vitelline vein

common cardfnal vefn

‘. The different parts of the endocardial heart tube within the pericardium. In the earliest stages,

Sm——
atrium :nd the sinus venosus lic outside the pericardial cavit .
RRiLl) el A LA ) o T—L_Wl

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

2. - - Bulbus cordis (conus) & Ventricle=> bulbo -ventricular chamber .
"\ 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 formSEPTUM
INTERMEDIUM

4, Atrium =» forms -> rough - walled ant. part of Rt. atrium “mcluding its
auricle
It. auricle

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

(-n% page t ke read ot d—u end 4y tdo chrpten)
(rymmd ¥

bulbus cordis) @6% Y a,m;l
bulbus cqrdis



After formation of the head fold, the \heart tube)lies dorsal to the

_y_gericardia_lAggthy and ventral to the foregut.—The tube now invaginates

' the pericardial 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 L.
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
fransversum.

Septum transversum i

Prochordal pigte fieural tubie

Buccophstynges! membrens

Haart tube
Peticardium Yolk sac

Stptum  ANSVeASU R

Fig. 19. Midsagittal gections of embyros at success

formation. Note the changes in relatlve plve fonet mirad fold and tail fold

osition of midline structures, .
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Figure.12-2.  Drawings to show the'result of the apid growth of the brain vesicles
on the posilian of the pericardial cavity and the developing heart tube. Thilially the

* cardiogenic area and the pericardial cavily 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 area (heart tube) finally comes to lie dorsal to the pericardial cavity.
A, 18 days; B, 21 days; and C, 22 days. : -
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Figure 12-3. Schematic transverse sections through embryos at different stages of
development, showing the formation of a single heart tube (rom paired primordia,
A, Early presomite embryo (approximately 17 days). B, Late presomilc embryo (ap-
proximately 18-days). C, At four somites (approximately 21 days). D, At eight somites
(approximately 22 days). (Adapted (rom several sources.)
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head (oldy (B) After formation of head fold, C and D show thc process of
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The part of the heart tube lying ‘within the pericardial cavity is 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 N

- the atrium and sinus venosus are freed from the septum transversum,- - Mt@“‘-‘l.

/K 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

separated 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 chambersfiich 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.
\N\f\—"‘\_;w\f\_/\’\/\r\rvw,

Mesocardium Septum t\rannveraum

Bul—bo-ventriculnr gulcua

Truncun arterionua ,/ ;S '

Pericardial cavity ’

Atriva

S et - Right ventricle @
Bulbo-ventricular loop )
Tranoveroe sinus Atrius  ginus venosus Fip. 15.7 FEstablishment of external furm of the heart,
of pericardium 2ot e .

Conua

Ventricle

Fig, 155 Schemes to show (a) gradual frecing of heart tube from septum
tanssersuni; (b) folding of heart ube; (¢) disappearance of mesocardium to form
the tausverse sinus of pericardium,



V.o Thie bulboventricular portion of the heart tubce grows much
morerapidly than othervegions, but growth of the pericardial

™~ . Y . - -
S cavity is slow. T'he heart tube bends over itself, forming a

.{ l()()l). N \/\M

— T, ' o - MESEHTER , -'-:.‘:"'..'-'.;.'.'..'-.':.' _":"';'-".',. -
/Xj\
PLCICARLIAL CAVEITY -

Fig. 12-3. Primitive heart suspended in the pericardial cavity.
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of the loop formation, the venous and arterial ends ar

At the end
yroupht together as in adults.j"\-———\___'__,,—\ A
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I~/
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A —Major venous channels of 'a:i embryo at about 4 mm stage. B—FPorma-
lion of innominate and iliac anastamoses (arrows), Ductus venosus connects
the left umbilical vein and right hepatocardiac channel. C. Regression of

major veins of left side.
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FATE OF THE SINUS VENOSUS 0 St (C/‘/ j

I.

II.

111,

K an

IV.

VI.

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).
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 nght 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 Gueleac hannei)

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
develops in the liver.

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

cardinal veins become mtcrconnccted by an obhque anas-
tOIMOSIS s -fsvms ét /ar (('EvoCcf’eri( Cmnoim nrl'tt) ch
As a result of two left-to-right shunts of the blood, the left

umbilical vein obliterates, the left vitelline vein obliterates,

and flinally the left common cardinal vein obliterates. Theleft
horn loscs its importance and becomes smaller. Eventually, its
distal part remains as the oblique vein of Marshall, while its
proximal portion forms the @rondfy sinusy (Lch fw 0tben
The right common cardinal vein and the right anterior cardi-
nal vein become the superior vena cava..
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 rxght atrium.
The@gtrance _g_fjllggght ho“) theE;;uatnal onflce)adopts a
slit-like configuration; and its margins form right and left
venous valves (Fig. 12-5).
A. Dorsocranially, the valves fuse to form septum spurium.
B. The 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 g

Y Crisea z‘erm,naﬂ(s

\Jiews)
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" CIRCULATORY CHANGES
IMMEDIATELY AFTER BIRTH .

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

£

! ;9«3 / persist as superior vesical arlcncs .
i .}{ s 11. The umbilical veins and ducfs venosus no longer receive blood
¢ < and beecome obliterated and remain as the ligamentum teres
’}}J‘U"_f hepatis and ligamentum venosugpy.

Ry IH. With lhc.expansion of the puh.nonary capillary bed, the c!uc-
oed 8 ) tus arteriosus becomes constricted and later forms the liga-

mentum arteriosusm

LaTPA VA IV. With the corresponding increasc in volume of returning blood

in the left atrium, the pressure in the left atrium is increased,

which causes the flap of the foramen ovale to close (Fig.
V\/\/‘\/\/‘\f\/\/\/\/

12-10).



Fate of sinus venosug ' . @

The _right hom of sinus venosus grows much more rapidly than the left
N the sinus opens on the right side of the primitive atrium
N 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 projection the
septum_spurium (. . "o Y7 =—=%_ _ Theright hom gi‘ sinus ,
Venosus taken into and becomes the postenor smooth part of the M”ra'm;‘

right atrium-(posterior  to crista termmalls) The left venous valve
regresses and disappear. The right venous valve becomes the valve of the
inferior vena cava and the valve of coronary sinus, The left homn of sinus

Venosus remains small? (the left umbilical and vitelline veins
disappear) and forms the_coronary sinus. ¥ (CnS’ca. quusn_Qu)

Body of sinus
venosua

“f-Atrium %‘%
o vorn | e T,

N . J~- Common
) oA cardinal v,
. N ‘(\ TTEUmbilicsl v,

tossmmd- Vitelline Y. i zd‘s‘\??caf

Opening from

atrium to
sinus venosus "\~ 3 Left horn and
ahifts to right _ite tributaries
: nr retrogresns
Anl
Opening becomas ©
narrow and ig--~t-~. . Left horn is now
guarded by right . .-=a tributary of
and left venous right hora

Fip. 158 Retrogression of left horn of sinus venosus.

——

. ' ' §;ﬁ;}ior§ena cava’ ~  Coronary einus
R.common . from R.common from L.horn of
, cardinal‘\; Q\ cardinal v @ slnus venosus & .
' L.c '
*R horn of _ L.common cardinal v. \P/Ommon cardinal
sinus venusus': . ;= :

-4 L.horn of Sinus

T ﬁrlmnhﬂ fo ’6

Hv.c
e Vlf lﬂt Vn

R.vitelline V. i valve fused

i1 to atrial

Sinu~atrial geptum

by right and
loft venous

valvesn

R.venous valve

: SR, forming crista terminalis .
Right utrium Values ) j.v.Cc & "”‘““3 Sinns

"Ny

Scheme illustrating incorporation of sinus venosus into right atrium, f!‘.,'.:"



Fate of the Atrio-ventricular (A-V) canal | / Z

- 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.

.B. Congenital malformation of the endocardial cushions is usually <
accompanied by anomalies of the tricuspid and mitral valves as well as atrial Oﬂs
and ventricular septal defects. ' LL-?;L%

‘ ‘ Superior vena cava :
@ R.valve greatly . -
. A

expanded |, Crista
~. L.venous

terminalis_ valve fused

Superior
A limbic band to atrial
R.venous"__ﬂ N septum
valve Coronary
L.venous """ 'g%inus
valve Inférior 3 Volve of

.. Vena ca?a 0//‘_, --'Coronary
j - Z sinus '
o'..;y//.'

Inferior limbic band

Superior lambic band,f\‘band |

Inferior vena cava & its valve i

Fate of the right and left venous valves. - o ‘l

’ iI'A - VemtralAV ~ - . B \
Round atrio-ventrieular canal | . \

_cushion

Canal becomes transverse

R . . ) Dorsal AV AV septun
1 ‘ /

Dorsal endocardial cushion

P ’ ' ! / . AVseptum
© “ singeaAv 7/ C
D { canal

Ventral endocardisl cushion :
Left A.V.opening |

O >

/ Fused A.V. cushions
Right A.V. opening

Right AV canal Left AV ganal
(tricuspid) (bicpspld)




Formation of the interatrial sepum (page 87 Snell) K, hyeen 276~ ¢ 37 Eh
daﬂs Ay develspment

Spptum _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 secundum/ OSt/um S@Cun(:’ tm)

Septum secundum _ to the right of the septum primum but does
not reach the endocardial cushions leaving a valvular opening between it and
the septurn primum 1 foramen ovale ( persists throughout foetal

life).
-3 I .
After birth left atrium begins to receive blood from the
lungs ) the pressure inside it becomes greater than that in the right
atrium

the upper edge of septum primum pressess against the
septum secundum —ﬁ;ls closing the foramen ovale.(The lower edge of the septum
seccundum 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 left 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 opeming.

Septum spurium o

e,
.
.

" Septunm primum

Sinu-gtrial ff........
orifice

Common atg$q£
chamber

A.V.canal vmeecenaao B
Fbrameq secundum
Septum ..__... ‘ .it,
secundum \

Beptum pr:.mum fuaed:”'
to A.V. cushions

Opening of

Formation of interatrial septum. The arrows in ‘D’ indicate the path of

b|(;0d thrOUgh the foramen ovalc,

syperior vena cava

right atrium

Yeft atrium
septum secundum foramen ovale
——pulmonary veins

Cridta dividens

septum primum (valve of foramen ovale)

valveiof inferior vena cava

inferior vena cava

The oxygenated fetal blood, on reaching
the foramen” ovale, is divided into two
strcams by thq crista_dividens) which is the
lower margin of the septum secunduti: -The
greater volume of blood enters the left hérium
and_the remainder, joined by venous blood
(rom the superior_vena_cava and coronary
six{us,_ug_.w:_sfrom the right atrium into the
right ventricle.




After birth
annulus ovalis ! represents lower free edge of the septum

d \
f- | secunqum ‘(Oy}‘
0

[eur v -
ssa ovalis represents the septum primum (D

- rom what has been said above it is evident that the right atrium is
derived from

a)  right half of the primitive atrium (rough ant. part)
b)  right hom 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 -

| vy
O /-ihll of atriumderivaﬁ
) K 4 fronm sbeorbed vein

ening of
WS venosus

*=-<L.pulmonsry vein

L. pulmonary veins
---J

ostium primum

serior venz cava Abserption of pulmonary veins into left atfium.

wior vena cava

2.12. Division of the common atrium. The anterior wall of the atrium has
n removed to show the development of the septum. in F, the flow of
>d through the foramen ovale is shown.



D
Separation of the Two Ventricles

1- At this stage the bulb'us 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 develop \,

2- 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) g, T
C-  Proximal bulbar septum( bu(bar ridges ot Cenus Swidbiny 5)
3- 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

- —3{ interventricular foramen) The ventricular septum form the muscular part : -
of the interventricular septum (septum musculare).

4- 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). '

5- The proximal bulbar septum develops as two ndges which fuse
together. This septum divides,the bulbus cordis longitudinally into the
infundibulum of the right ventricl®)and the vestibule of the left ventricle.
This septum : ,hares in closing the/interventricular foramen

,_(M j}’mﬁ(w) paat o}

Truncus Opening_of atrium
arterlasuq /

Ventricle

® - ©

Fig. 15.6  Scheme to show incorporation of conus into the ventricle by disappear-

ance of the bulbo-ventricular sulcus, Note that the ppening of atrium into venlricle
gradually shifts to the centre of the posterior wall of thc conunon bulbo-ventricular
A W N el

chamber,
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¢ .Spiral aortopulmonary
septum

Vestibule of Le{’t@

veptricle
Left ventricle
Interventricylar ‘Fom-m"m

# Distal bulbar septum
% A x

+' thfundibulum of

right ventricle

.
Proximal bulbsr septum

Veatriculap septum
(muscudan part )

flight ventricle

Sepatation of the fico ventricles

FH - - Spiralrsepinm
R (PRoXIMA DY

Proliferation from
A.V.cushions

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 MEMBRANOUS
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 paprts 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), RN
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I- Four endocardial cushions; anterior, posterior and two lateral are
developed in thedistalipart 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 J
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.

Distal Bulbar Septum

Distal part
of bulbus _
rordis (CoﬂuS)

Endocardial
cushions

Pevelopment of the distal bufbay Acptumj
* l

and formation of the doitic and pumonaxe

values

Right and
left ridges

Rortic valve

Pulmonary vnlve

Anrtic
orifice

Aortic valve

Pulmerary valve

Pulmonary
.orifice

Reartangement of the cusps of the
palmonary and aoxtic valves due o
rotaXion of the fwo vessels
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(Asrtics)
Spiral Ao?to;—pulmonary Septum

- 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 diﬁ'em;s!(of the truncus arteriosus. =

2- In the lower part of the truncus, the ridges are right and left. As traced
upwards to the middle of the truncus, the K+ . 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.

— aorticopulmonary
septum

aorta

Fig. 2.13. Formation of the aorta and puimonary trunk.
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FOETAL CIRCULATION ~ “ .
(e
. ¢
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 (inside liver ) . Inf.

vena cava : Rt. atrium.

2. deoxygenated blood comes from the upper part of the body (head
& neck, brain and upper limbs, through the superior vena cava.

%> VERY LITTLE MIXING  ocours between these two types of blood
inside the Rt. afrium. ' :

The oxygenated blood will pass from the right atrium » left
attium (through foramen ovale) .
It. ventricle ' Aorta ,. Head,

neck, Brain, upper llmbs

] @e\ of blood from Inf. vena cava Rt. atrium j
left atrium?

he valve of the inferior vena cava directs the blood flow to the

foramen ovale.

The pressure in the left atrium is much lower than the pressure in

the right atrium (No pulmonary circulation in the foetus).
@ Septum Primun A U’LP valug

—=——>,. passage of f 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
> —_

Pyhnonary trunk » ductus arteriosus 5
distal part of arch of aorta ,. descending aorta
Internal iliac arteries p Umbilical anteries

, Placenta. 5%/

—_—
—_—

/9
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(1)  Anomalies of the atrial septum —>- Atri N SCP@J Olc’() =
- a. The septum_primum may fail to reach the atrioventricular

endocardial cushions, so that the formgen 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 (osteum 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 o~ bxg) Interventricular septal defects may be seen either in the

membranous or the muscular part of the septum. (More in the
membranous, why??). ' . :

W) 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??). —p Ws \M__Mg Covbined . Wit .

- septal - debecks—»"Occwts w207, 7 mengaloids

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

Comon aTRIuM
Endocardial cushion defect,
?l’/\sisi"w . ’ %ﬂm VENTRICLE
Red N



septum secundum
y septum primum

foramen ovale
=?\bnganuuﬁcsof1hctruncusundconus
A. Unequal division of the truncus arteriosus results in tetr@
_ logy of Fallot which consists of the following defects:

1. Pulmonary stenosis (smaller division) '

2. Overriding aorta (larger division)

3. VSD (membranous part fails to develop)

4. Hypertrophy of right ventricle (Fig. 12-13)

pulmonary stenosis.El

Atrial Septal Defect
A

displaced aortic opening

hypertrophy of *: ;; ‘
right ventricle 3:.'

pulmonary trunk
truncus arterjosys

-vcntricular septal defect

.

This results from failure of truncoconal ridges to fuse |
* (failure of the formation of aorticopulmonary septum) ]
‘ Fig. 12-14). A ST
gComplete transposition of the great vessels - -+« - |
" 1. The aorticopulmonaryseptum (truncoconal.sep_tum) f
fails to follow the normal spiral course. ' g
2. The pulmonary trunk arises from the left ventricle and '
Persistent T the aorta arises from the right ventricle (Fig 12-14). i

ent Truncus Arterfosus. 3 This condition is incompatible with life unless it is . :
associated with a septal defect or a patent ductus arte~' L

c H
riosus. L o o
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Patont foramon
ovale

. Ly

@ y- o,
Interventricular 3
soptal dofect

©)
Overdeveloped ,
loft ventricle '

(4]
Undordovoloped
right ventriclo

' i g 2lects associd / is maltormation.
Figure 5-3. Tncuspid alresia, indicaling tho four maun cardiac defects associated with this maitorm

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

Patent ductus
arteriosus _

Dy — Putmonary Patellﬂ
arton ., OvVQ
Y foramen '

Putmonary
valves

Transposition of Great Vessels | Pulmonary Valvular Atresia

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



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) Generally 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 remaing low, and the blood flow
to the body is impeded.
d) Usually fatal in infancy.

Ny,

L, s 2
(T2 (o

HorMAL PREDICTAL COARCTATION  POSTDUCTAL COARCTATION
Fig. 12-16. Concctatlon of the norta.

2. Postductal coarctation

a) The narrowing of the aorta is distalto the ductus
arteriosus. ) o o

b) Prenatal blood circulation through the aorta is im-
peded. _ o o '

M) A collateral circulation becomes established during
fetal life which shunts the blood around the coarcta-
tion.

d) As the collateral circulation is alrecady 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 isoltaed abnormality or
in combination with other heart defects. It is more com-
mon in females than in males. It is also the most common
cardiac malformation associated with maternal rubella

% infection during carly pregnancy. Superior vena cava

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

Othen Gnomalies
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Costocervical
trgnk

ubclavian
artery
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intercostal
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acic
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T e

28.3: Collateral circulation inéostductal type of coarctation L R
orta ' ' o

e that number 1 to 9 are anterior intércostal arteries and
' 9’ are posterior intercostal arteries. Note that 3rd to 9th. :
erior intercostal arteries are tortuous and show reversal of S s
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