
I 

c~ v.~ 

vi 11 i 

yolk sac 

blood islands 

Pig. 7-1. Longitudin:~l section of embryo showing the :~ppe:~r:~ncc of 
blood islands in the spbncllllic mesodcrlll of the wall of the yolk sac. 
Si111ihr islands arc appc:~ring in tl1c body st~llc These wiq ultimately 
join :llld form, with the capillaries in the chorionic villi, the extra-embry-
onic circulatiou: · . · · 

. en toderrn blood islands 

area vasculosa 
containing large nulllbers 

of blood islands 

Fig. 7-2. Embryonic disc :Is 
seen from above. The amnion 
has been cut away and re­
moved. 

Fig. 7-3. Dillerenti:~tion of mesodcrm:~l cells in a blood island to form endothelial lining cells and blood cells. 
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HUMAN· EMBRYOLOGY 

FIG. i7.-Diagrams illustrating t.h.e development o(. somite&­
and intr-a·~mbryonic coelom 
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DEVELOPMENT OF 

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

C. Y. S. 

l. The J~:.imilive hc_aiLlubc is formed by fusion -of a right and left 
endocardial heart tubes. Differential growth (lefines Iivc segments of the 
heart tube which from caudal to cephalic QR according to direction of 
blood flow arc: 

Sinus venosus _____ .,.. primitive atrium _______ ..,. Primitive 

ventricle' -----111-.- -~ ~ .. ~ 

bulbtis cordis 
( C6>1us) 

truncus 
,. cute rio sus 

2. The s_im.tsx~nQ.Slt~ t:cprcscnts the venous end of the heart. One vitelline 
vein ii·om the· yolk sac, Ot.te umbilical vein from the pla1centa and .one. 

·.Co'iilil10n cardinal vcitt from the body wall, joins ;:ach horn of the sinus 
venosus. 

® © © ® Dulbur. cordio 

Fig. 15.1 Fusion or cndPthc\i:ll hear! tubes. 
·----- .... 

I 

.• Atri\lm 

I 

I . 
···Ventricle 

VP.nOilUO 



arlarles of pharynyeal 

I 
I 

/ 
I 

/ 

serous pericardium 

f·~brous pericardium/ 

vitelline vei 

~-........,..,--truncus arteriosus 

common cardinal vein 

(distal part of 
bulbus cordl5) 

. The different parts of the endocardial heart tube within the pcriordium. Jn the: earliest stages, 
atrium and the sinus venosus lie outside the ericardial cavit . -

1. Truncus arteriosus -+ forms~ ascending aorta 
'\! pulmonary trunk. 

2. Bulbus cordis (conus) ED Ventricle-?bulbo -ventricular chamber . 
~ forms the trabeculated part of 

It ventricle 

3. 

4. 

5. 

(Tt~ 

infundibulum of Rt. ventricle 
aortic vestibule of lt. ventricle 
trabeculated part of Rt. ventricle 

A-V canal'-+ divided by the A-V (endocardial) cushions into Rt. & It. 
"'::. A-V canals 

the A-V( endocardial) cushions formSEPTUM 
INTERMEDIUM 

Atrium -+ forms ~ rot.tgh - walled ant. part of Rt. atrium · mcluding its 
'\..auricle 

It. auricle 

Smooth parts of~Rt. atrium (formed by the Rt. hom of sinus venosus) 
\.t It. atrium (formed by absorption of pulmonary 

veins). 

f~ e 'ffo k reAJ.. o.J- ~ J e-v.J ~ th.io cf."fttAJ 
6vinni ~ ¥-

, . . , 
J, 

.. 



3. 

· ~"'-"'r~· @ 

After formation of the head fold. the ~ lies ~to the 
r p~c~~vit,y and ~tral to th<:_for~be now invaginates 

the pericardia! sac from the dorsal side: 
It is suspended from the dorsal wall of the pericardia! cavity by two 
layers of pericardium that constitute the ~- This 
mesocardium soon disappears and the heart tube lies fre within the * 
peri£_ar_9.gtl1__ac, suspended by its two ends (i.e. arterial and venous endsf 
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. 

-----.. ---

Tall told 

FortQUt 
Midgut 

Amnlom 

Perlcerdlum Yolk uc @ 
. -~Ppi..tlt\ tf:\I'ISV l!lJtt WI 

Faa. 19. MlthnJ!itiRI sect in an or etnbyroa at Aucceulve ataaet In head fold and tall fold 
formation.- Note the c:hanaea In relative jloaltlon of mldlluo atructuca. 

, . . , 
' '. 



Forcuut 

£3uccopharyngeal 
membrane 

Neural plate 

Cloacal membrane 

; €) 
Cloacal membrane ~ 

figure 12-2. LJrawings lo show !he' result of the rapid gr·owth of the br.1in vesicles 
on the QQsilj_o_o of the pericardia! cavity and the d~ghearttu5C-:-Triiri:illi1flc 
cardlogenlc areaanather)ericardialcavity are located in the front of the prochordal 
plate. As a result of the rolalion along a transverse axis through the prochordal plate, 
the cardiogenic area (hear! tube) finally comes to lie dorsal to the pericardia! cavity. 
A, 18 days; B, 21 days; and C, 22 days. 

Endoderm 

Intra­
embryonic 

coelom 

Fusing 
endocardial 
heart tubes 

Angiogenic 
cell clusters 

Foregut 

Epimyocardial 
cells 

Endocardial 
lub'l 

fi~ur(' 12-3. Sclwrnalic tr.1nsvcrsc sections through embryos <~t different st<1gcs of 
dt•vt•lopnwnt, showing tlw iorm<~lion of .1 single ht•art tu()(' from pairt•d primordia. 
A, Early presomite embryo (approximately 17 days). B, late presomite embryo (ap­
proximately 1 H·d.Jx_s). C, At four somites (approximately 21 days). 0, At eight somites 
(approximately 27. days). (Adapted from several sources.) 
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. Perica.rdial cavity 

® 
·····----- . 

( "":·----·-·Foregut 
............. ·-······ 

<::::::> 0------'--- Heart tubes 

,--·····~~'~'' •. , c•,, •• Splanchnopleuric 
·' .... --

Pcricnrdinl .••• ~ ·~ mesoderm 
Cl.lVi ty ;,~ -<~ 

··::·::~~-~·-::. ,, 
....... ·"·: ... ;:: li·:~·.:.· •• · '· Sornatoplourio 

.© 
... .,.-·-·---....... ,,. 
·~ ................... ·' 

.. -········-·--.. 
'- ........... · ........ J 

Pario tal 
porico.rd:l.um · .·.·.·;· .... ....... ::· .,. 

mesoderm 

Fig. 15.~ 1\clation.ship of hcnrt tubc.s to pcricnrdinl cavity (A) Defore fotmation of 
head !'l.lld: (B) After formation of head fold. C nnd 0 show the ~~roccss of 
invagination of the pericardia! cavity by the single heart tube . 

.. . , 
' '• 



The part of the hemi tube lying ·within the pericardia! cavity is thus 
made up of bulbus cordis and ventricle. This part of the heart tube 
grows faster than the pericardia! cavity and as a result becomes folded 
on itself to fonn aU-shaped bulbo-ventricular loop. Subsequently, as 
the atrium and sinus venosus are freed from the septum transversum; · 
they come to lie behind and above the ventricle and the heati 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 fmm One chamber. which·communicates with the 
truncus arteriosus (arterial end of heart tube). 

The atrial chamberaJ\ich 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 s tape . 
..__/-......."'-../-.....r--~--''··'"-....-"--·....._, ______ ~ 

Septum tranovcroum 

® 
i 

Pericardia! cavity i Bu~bo~ventricular sulcus I . , 
I . ' 

I . Truncu'! nrterionus .' 
ttole in mcoocardium 

,• 

® Conus •· 

®. 
Sinuo venoeue 

Right atri.~m 

© ® 
, 

Aorta 
........ 

Right Tentricle 

Dulba-ventrlculor loop 

Pul1110na ry trunk 

Left atrium 

Lett vontricl 

Atrium Sinuo venoouo Pi~. 15.7 f:stahlishmcnt of c~tcrnal form of the heart. 

@ 

Conuo 

Ventricle 

l'i[~. 15.5 1khc111CS to ,how (a) gradual freeing of heart tuhe fr.um sep.tum 
'""'"c"11111 ; (h) folding or hcarttuhe; (c) .Jisappcarancc l•f mesncnr.Jtum lnlnrm 

I lac IJ;IIJSVC(SC sinus or pcrk:anJium. 

. ' 



\'. Till' ll\llbnvcntricular pnrliull ur the heart tube grows Inuct1 

'"''•e•<~1•idl.v llldll ulllcr•q~ion~, butgrowthufthcpcri<.:ardial 
cavit.v i:-, ~,low. Tltc heart, luuc bends over itself, fonnin].j a 

--~~ luop. 1 l T 

I· i ~~. 11- J. 

T.:. Tn.uNcu& 1!3= Blll.BUS 

SVc;: S1 NUS vf'No~us 
, I 

::: I 

. , . . , 



ltlt hOrn 

Anterior cerd"M1_. vtin 

/7Rt· Vlloll\nnoln-

S.ptum rr•nsversum 

oare_rlor c:.,dln.t vein 

\J/kL.tin~ 
\JC..; Y\ • 

rnnomlnete ,." 

I 

·\ 
\ 
\ AlYOM 

vein \· 
~\ 

H.4IIJflQclrdf•c 
ck•nnef 

Htt~•tlc --'"._....__,';""" 
I 
r 
t 

tlnu&olda 

' 

@ 
.A-Major venous channels or·an embryo at about 4 mm stase. B-Porma­
\ion or innominate and iliac anastamoses (arrows). Ductus venosus connects 
tbe left umbilical vein and right hepatocardiac channel. C. Resressloo of 
rnajor vein, of left side. 
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FATE OF THE SINUS VENOSUS 

I. 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 ~ 
becomes larger than the left ho.(!!, and consequently, tne Sl­

noatnal openmg moves to the right and opens into the right 
primitive atrium. 
A. The first left-to-right. shunt of blood results from the 

trans formation 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{e~,.tlfc• t; .. (r(lrl/c cfif,neiJ 

2. The right umbilicnl vein nnd purl 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 s~hunt develops when the anteiior 
. . 

cardinal veins become interconnected by an .oblique anas­
tomosis~ {~n.os a ·l~r:/(1 ,·occr1J/c (ihnOht;..,,ltc) V~f~J 

Ill. As a result of two left-to-right shunts of the blood, the left 
. umbilical vein obliterates, the left vitelline vein obliterates, 

~'I;· and finally the lcfl common cardinal vein obliterates. The left 
~-- ~.........__-

l:tQr.rtloses its importance and becomes smaller. Eventually, its 
distal part remains as the oblique vein of Marshall, while its 
proximal portion forms the€ronary-sinus) (LcroK fo-v ot.~ \Jrew~J 

IV. The right common cardinal vein and the rignt ahterior 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 right atrium. 

VI. The@~tr~n~~~f:Th_e !Iiht-hom)~i!E~![r}gJadopts 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 
'if,- Grt $ t A {e. r fY1, r1JJ~· .1· J 
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veJ.n«t 

In!. venll 

... ·. 

Duodenum-
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Fig.. 15.42 Development of ponal vein. 
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IMMEDIATELY AFTER BIRTH 

\

CIRCULATORY CHANGES · 

1. The umbilical arteries (Fig. 12-9) constrict and later become 
. the medial umbilical ligament. Proximal portions of these J persist as superior vesical arteries. 

. II. The umbilical veins and ducts venosus no longer receive blood· 
and become obliterated and remain as the ligamentum teres 
hcpatis and ligarnenttim vcnosuf». 

111. With the expansion of the pulmonary capillary bed, the duc­
tus arteriosus becomes constricted and later forms the liga­
mentum artcriosu~ 

IV. With the corresponding increase in volume of returning blood 
in the left atrium, I he pressure in the left atrium is increased, 
which causes tlic flap of the foramen ovale to close (Fig. 
12-10). 

, . . , 
J, 



Fate of sinus venosu-' 

The right hom of sinus venosus grows much more rapidly than the left 
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 ~ese va!ves lat~r fuse to form-~ projection . f . the 
septum spunum \. . . _ - ...._ ., ·· -- -.-~: ____ . The nght hom o smus 
venosus taken into and becomes the posterior smooth part of the 
right atrium-(posterior to crista terminal is} The left venous valve • 
regresses and disappear. The right venous valve becomes the valve of the 
inferior vem1 cava and the valve of coronary sin~s~h The left hom of sinus 
venosus ,. remains small? (the left umb~ical and vitelline veins 
disappear) and forms the coronaty sinus. <V.(crist~ {tn*-i"~.s) 

® 
Body of einuj ···t·Atrium 
venosus .... 

Ri~tht horn-~ ~:>-· .·:.::::_::> ~-~tt horn L~t_ 
JAO.ri:.t-~~~~~al v.~ ~ 

. •, !"-Umbilical v. ~ 1 _I' 
. ·-----.;.Vitelline v. ___,.. ~ C\l SA rror ® . 

R. common . 
cardinal v. 

1<R.horn 
sinus 

- Y'-
R.vitelline v. 

Sinu--otrial 
~--- ·- ( 

orifice guarded.\ 
by right and 
loft venouo 
volveo 

Hight atrium 

~~~~:gv:~o~:~. ·····, ~eft horn and 
ehifta to right ' .;:.;.'.:;;-,. _ ite tributaries 

:-:-:-.:·:.·::. retrogre11a 

· ~hr 
If'\' I 

0 © .· .. 
Opening beco,.e~ ~ 
narrow and ia·-- ••• Left horn ia now 
guarded b:y right '•, _ •• a tributar:y of 

::~.~: ...... ~ ~r~ ., ..... = 

Fig. 15.8 Relrogression of lcfl horn of sinus venosus. 

cava Coronary efnue 

® from L.horn or 
v sinus venosus &· . 
tl L.common cardinal· 

v. ".-.........---~,_ __ •• . 'd 
. L.horn of Sinus ) 

.... /cr,.;.,.,J ftVI.t ~ 
\t i. v . c k~ "--..::::: 
\ R.· vitclJ.iwtc v. 
.... 

X.· Atrial ooptum 
·.:: 

R.venoua valve 

eft venous 
valve fused 
to a trial 
septum 

forming crj,ata terminalis, . 
\) ~ lvl S' 07, I· V, C \L 4Vn\-\1'~ S1t111\S 

Scheme illustrating incorporation of sinus venosus into right atrium. 



Fate of the Atrio-ventricular (A-V) canal 

First rounded, then becomes transverse 
Two thickenings, the atrio-ventricular QR 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 
accompanied by anomalies of the tricuspid and mitral valves as well as atrial 
and ventricular septal defects. 

R.venous 
valve 

L.venous -­
valve 

® R.valve greatly 
expanded 

Inferior limbic band 

Superior vena cava 

' 
. . 

(® 
·coronary 
sinus 

............ ' 

, 

Superior l1~bi6 band . 

© 
L.venoue 
valve fueed 
t9 atrial 
'eeptum 

I ·, 

Coronary 
'sinus 
Valve of 
coronary 
sinus 

Inferior limbic 
band 

' ' 
. Inferior vena cava & its valve 

Fate of the .right and left venous valves. 

A Ventral AV B 
Round atrio-venlr1eular cannl cushion 

® 
Canal becomes transverse . . 

DJrsal endocardial cushion 

© 
Ventral endocardial cunhion 

SingleAV 
canar 

cushion 

AV septum I 
I 

I 
I 

~·~=-"~eetuw, 
I rrter"" J, ·~J., 

@ c;:J(!)A.V.op<ning 

·. 
I 
: Fused A.V. cu~hionn 

Right A.V. opening 

Right AV canal 
(tricuspid) 

Left AV canal 
(bicuspid) 



Fonnation ofthe interatrial sepum (page 87 Snell) d&twu~' ;J_7tt-.t~ :)lth rJ3) .. 
'ljs c'b a. wt..:-vv ~w,, f \..!..:!) 

SDf:tUm primum e sickle-shaped and extends from the roof down to 
and fusing with the endocardial cushions (se tum intermedium). Its upper part 
breaks down to form the foramen secundum os+iLuV\ Secut~Jq,...,) 

_S_GJ2tum secundum -----'1'~- to the right of the septum primwn but does 
not reac!l the endocardial cushions leaving a valvular opening between it and 
the septum pnmum foramen ovale ( persists throughout foetal ...... 
life). 

After birth 1-- 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 prim urn pressess against the 
septum secundum fuus closing the foramen ovale.(The lower edge of the septum 
secundum is thick and finn. 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 opea,ing. 

Septua: •• ~:.u. rium •• ··Septum primum.. Opening of 

~~~~~.;::::z:::;,:::~ C:~~~----~~~~·· pulmonary v. 

Septum •••••.. 
secundum 

Septum pr:.mum 
to A. V. 

atrium 

•• Right atrium 

_ Formation of interatrial septum. The arrows in 'D' indicate the path of 
blood through the foramen ovate. _ 

right atrium 

( 

I 
f 
' 

-, -.-

left atrium 

for~men ova 1 e 

septum vrimwn (v.llve of foramen ovale) 

The oxygenated fetal blood, on reaching 
the foramen· ovale, is divided into two 
streams by th{g{sta div!Ji3 which is the 
lower margin of the septum secundum. -The 
grea~cr volume o£ blo01.renters the lcf' .lttriUtn 
:tnd the rem:~indcr, joined hy venom hlood 
( ro~n the superior vena cava and coron:~ry 
sin'us,~~cs from the right :~trwrn into the 
right~lc. 

inferior vena cava 



After birth 

opening of 
sinus venosus 

annulus ovalis septum 

{
1 

/ t' u r c• b ~ 
fossa ovalis J..__. ----~,. 

represents lower free edge of the 
secundum 

represents the septum primum 

\ ,»..\. 
~-Jv?~Lv '· 

from what has been said above it IS evident that the rightatrium 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 pulmonruy veins. (smooth post. 

part). 

septum primum • 

® 
···---wf --
~

- Pulmon~try V'ei n 

- Le f t a t r i '.1 m 
~- . . 

~ ~ 
atrioventricular 

opening 

,-·Wall oJ atrium fieri ve-l 
~\ . · 

1
/ / J,. fro~:! 8beorbed vein 

~ ~ ~,pulmonory v•in ® 
L.pulmonary veina , 

ostium primum 

© ) ~ , ____ _.,./ c;-,:r' 
~ ~ 

superior ven" cava 

foramen ovale 

inferior vena cava 

Fig. 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. 

. . . ( 

J\hsorption of pulmonary vein' into left atrium. 
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Separation of the Two Ventricles 
1- At this stage the bult>'us cordis( conus), and ventricle, are separated by a 

deep bulbo-ventricular sulc~s .. This sulcus gradually becom~s shallower 
so that· the bulbus cordis (conus), and the ventricle, come to form one 
chamber, which communicates with the truncus arteriosus. 

2-

3-

w \..U d.tv~{op ~ 
The bulboventricular chamber~ 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( bu({,rlr ri~es d Cal<As 6wt.li •rtj5) 
The ventricular septum begins its development as a projection from the 
base or the inferior wall of the ventricle. As it 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 

. --*nterventriculai-101-ameii) The ven~cular septum form the J11uscular part 

4-

5-

ofthe 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 ridges which fuse 
together. This septum divides the bulbus cordis longitudinally into the 
infundibulum of the right ventricle d the vestibule of the left ventricle. 
Tru~5hares in closing th mterventri~amen. 

:----4~~.,\_ M/Jfayf;(Sr1 1 (11Ar c"b 

Truncus 0renin~ _of Atrium 

<• rt ~rIa sua 

Ventricle 

® ® © 
Fig.. 15.(• St:hcme to sho\1' im:orpor;~tion of conus into the vcntridc by disappear­
ann~ or the hulho-ventrit:ular sulcu~. Note that the lpcnin • of atrium into ventricle 
!!radu:llly shirts to the centre of the pmterior wall of the-common bulbo-vcntricu ar 
rha111her. ~ · 
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:,r, i r n 1 ;1or t opu lmonary 
sertum 

C
D ist;:Jl hu.ll>nr se. ptum 

1 ' '1" 4 
'+' l11FtJndih11lum of 

dght \'Pnl r iclf' 

~ r· 

Proxim8l bulbor SPptum 
~ 

F'roli fcr·n t ion from 
A.V.cushie>ns 

' 

I) 

2) 

3) 

How the interventricular foramen is closed? 
By roliferation from: 
a. endocardial cus · ons (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 A TRIO-VENTRICULAR SEPTUM. 

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). 

Which pajirts 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 

cordis (conus). 
vestibule) is derived from the bulbus 

·--~ ; ~ 

,. 0. 

• J j. ;l-... 



Distal Bulbar Septum 

1-

2-

3-

4-

5-

Four endocardial cushions~ anterior, posterior and two lateral are 
developed in the@.gall part of the bulbus cordis( (D)l "'~) 
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 divideJ 
into two orifices: the pulmonary .orifice anteriorly and the aortic 
orifice posteriorly. 
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. 
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. 
Originally, the cusps of the aortic valve are two anterior and one 
poste~or. But, as a result of rotation of the vessels, one cusp becomes 
anterior and two-posterior. 

re~:e(o~llt o6 the._ d(Ma( vufbctt M'p(Liml 
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(A6rfiCtJ) 
Spiral Ao1t07-pulmonary Septum 

1- Two opposing ridges are developed in the wall of the tnmcus arteriosus 
during the~ of development. The ridges have varying positions 
in the different parts 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 1?:t:. . ridge becomes anterior; 
while the .''P..t 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. 

~ bulbar ridges ,A;:' 

n-;1,,+,~ 
@ R L-

,~ \ ·~:..1 . 
....-...s ::. 

r~e~A.\~ \1) pulmonary trunk 
').-

aorta 

aorticopulmonary 
septum 

Fig. 2.13. Formation of the aorta and pulmonar)r trunk. 
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FOETAL CIRCULATION 

Read snell page 105-107, Notice the following: 

a. In the foetus the right atrium receives two types of blood (oxygenated 
~ 

and~~). 

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 .occurs betw~en th,e~e two typ~s of blood 
/ inside the Rt. atrium. · 

The oxygenated blood will pass from the right atrium left ------attium (through foramen ovale) ____ _.,.. 
___ ___..., It. v_entric.le Aorta------+ Head, 

neck, Brain, upper limbs. 

0-s~~~~~~ena cav~ ____ • .., Rt. atrium_·_----_·:~ 
eeft;triwn? ::J 

(I) ahe valve of the inferior vena cava directs the blood flow to the 
'( foramen ovale. 

(2) The pressure in the left atrium is much lower than tht~ pressure in 
~ the right atrium (No pulmonary circulation in the foetus). 
l...2J ::, l!f fv....._,. ?r • '"" lA.,. ~ tf ll..f> v "tv--<.. 

----:"?- passage of deoxypenated blood from sup. vena cava • Rt. 
atii.um ~ 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 

___ ___.. Pulmonary trunk • ductus arteriosus _. 
___ __._. distal part of arch of aorta ___ ___...,.. descending aorta • 
____ .._.,. Internal iliac arteries .,. Umbilical anteries _____ .,.., 
----1;~Placenta. ... '5'6/. ...... 

(--.> 
( 
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Anomalies of the atrial septum~ Atr·,, C.O ~ 
a. The septum primum may fail to reach the atrioventricular 

endocardial cushions, so that the fonn;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 ( 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) 

® 

C) 

Complete filure of the septum primum and septum secundum to 
develop one atrium and two ventricles (a_ 
trilocular biventricular heart). 
Interventricular septal defects may be seen either in the 
membranous or the muscular part of the septum. (More in the. 
membranous, why??). 
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 (usuaJly associated with defects of the atrial 
or ventricular septa, why??)._,... us\)..~ ~.'.-), \\.td w i tk 
Seftt~ c!tte U.s~- occu.u -~ ---~o~~-1.1_ __ ')}1\<M~/J.s 

® © @ 

Fig. 15.23. Septal defects. A. Septum primum defect. B. Septum secundum defect. 
C. Patent foramen ovale. D. Interven!ricular septum defect( . · _ 

Endocardial cushion defect. 
~-
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septum secunduA'I 

ovale 
-
• Abnormalities of the truncus und conus 
A. Unequal division of the truncus arteriosus results in tetra: 

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 st~nosfs 

Atr1al S~ptal Defect 

A 
I ., I 

dfsplaced aortfc 

P~rsfstent Truncus Art!rfosus 

c 

hypertrophy of · .. 
rfght ventricle ' 

truncus arteriosus 

· ventricular septal defect 
: 4 ,) ... '. ' 

. i r \ ~ 

{ :· '. 

·' 

' .. 

• I . . '. 

: Persistence of truncus arteriosus , . 
I 

This results from failure of truncoconal ridges to fuse ! 
·: (failure of the formation of aorticopulmonary ~eptum) I 
:Fig.t2-t4). I' 
' Complete transposition of the great vessels I : 

1. The aorticopulmonary.,.s~ptum (truncoconal septum) I· .. 

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). . i , 

3. This condition is incompatible with life unless it is 
associated with a septal defect or a patent ductus arte-
riosus . 

. '· ... 
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c. Tricuspid atresia f Figure S-~J) 

-1s oblitcrntion of the right AV c;1nal. 
-is ch:n:nctcrizccl b~,r nbscnct' of the tr-icw-;pid v:th'l'. 

-Is associated clinically \\·ith marked cyanosis. 
-1;::; nlw~1ys nccompaniccl by tlw f"nllnwin:~: 
(1) Patent foramen ovale 
(2) IV scptun1 defect 
c:n Overdeveloped left V('.ntTide 
('1) Underdeveloped l'ight ventricle 

atent ductu 

valves 

Tr;mspo:;rtron of Gr<~ot Ves:-;eb Pulrnon<1ry Valvul<:~r Atresia 

Patent 
ov~l 

foramen 

Figure 12-30. A, lr,lflspo:.ilron ol the gre,H vessels. 13, Pulmonary atresiJ with 
norm.tl .wrtic root. llw onl)' ,1cccss r,)LJ!c to the lungs is by wJy of the p.1tcnt ductus 
.1 rtL_'r i < '", , ... 



A. Coarctation of the aorta 
A narrowing of the aorta either just above or below the 

ductus arteriosus (Fig. 12-16). 
I. Preductal coarctation 

a) Generally associated with other serious congenital 
heart defects 

b) Prenatal circulation of blood is not seriously dis­
turbe? b~cause most of the blood from the right 
ventncle 1s shunted through ~he ductus arteriosus 
which is distal to the narrowing of the aorta. ' 

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

d) Usually fatal in infancy. 

:-.J \_; 1 / .~ l-1 u __) \__1 L; 
(~~'"{('53(" ( ~(~ 

floRM"l l'llf.JHir!AI co.-.ncr.-.TlON POSTOUCTAL COARCTATION 

HI(. 12-lto. ( 'onr<:lnllon of I he nor ln. 

2. Postductal coarctation 

' 
a) The narrowing of the aorta is distal-to the ductus 

arteriosus. 
b) 

~c) 

Prenatal blood circulation ·thro'ugh the aorta is im­
peded. 
A collateral circulation becomes established during 
fetal life which shunts the blood around thecoarcta-
tion. 

d) As the collateral circulation is already well estab­
lished, after birth no significant change occurs in 
the circulation. 

' c) This is the common finding in cnscs of Thrncr's 
syndrome. 

D. Patent ductus arteriosus 
This condition mny 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 rubellaK" 

-* in.fe_ct~n-~~~rin.s.ci!.llY-.ll~gll~ncY- Superior vena cava 

\'I. 1\bnormalitics in the positioning of the heart 
A. Dextrocardia (displacement of the heart tot he right) 

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 
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