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. - /._· -·-c· .. ··v~s area ·vasculosa 
containing larg~ nun~ers 

·of blood islands 
CD~ 

yolk sac 

blood islands 

:;g. 7-1. Longitudinal section of embryo showing the appearance of 
lood islands in the splanchnic mesoderm of the wall of the yolk sac. 
imilar islands arc ::~ppearing in tl1e body st:·lk. These wil! u!Limately 
Jin and form, with the capillaries in the chorionic villi, the extra-embry-
nic circulatiou:- · · 

.entoderm ·blood·· islands 

Fig. 7-2. Embryonic disc :ts 
seen from above. The amnion 
has been cut away and re­
moved. 
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'ig. 7-3. Differentiation of mesodermal cells in a blood island to form endothelial lining cells and blood cells. 
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DEVELOPMENT OF 
® 

C. Y. S. 

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

~~ ""{);;); . 
1. The _l_~_dmitive hc_art tube is formed by fusion-of a right and left 

cndocnrdial heart tubes. Differenlinl growth (Jcfincs five segments of the 
heart lube which from caudal to cephalic QR according to direction-of 
ulood flow arc: 

. 2. 

Sinus venosus ..._ primitive atrium _______ ..,_ Prim.itive 

ventricle• ______ ,. 
:"';' .-:· ~ ~ ·: ., . 

l..llllblis cordis 
(~us) 

truncus 
,. cu-teriosus 

The sinu..s_y_G.nosus_ I:cprcscnts the venous end of the heart. One vitelline 
vein ii"om the· yolk sac, 01.re timl.>ilical vein from the pla1ccnla and _pnc 

·.COiilllwn cardinal vcilt from the body wall, joins ;::ach horn of the sinus 
venosus. 

® ® © @ 
Bulbur. corcl1o 

I 
I . 

.. 1···Vcntrlclo 

~~·: 

:4 •:, 
~~. 

Sinuo venoouo 

Fi_g. 15.1 Fusion of cnd{l\hcli;,l hcnrtluhc~. 
-,---·--·· .. -
Atrium 

() 
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® 
arteries of pharynyeal 

.'. '· ·- truncus arteriosus 
(distal part of 

bulbus cordis) ~\MI:raut:' 
perlcard1a1 cavitY-~!-

1 1 1 1 ventricle 

sinus venosus 

vi tel line vel 

common cardinal vefn 

_ ' The different parts of tile endocardial heart tube: within the: pericardium. In the earliest stages, 
atrium and the sinus venosus lie outside tile ericardial cavit . -

l. Truncus arteriosus -+ forms~ ascending aorta 
. \J pulmonary trunk -

2. Bulbus cordis (conuS) e VentriCle~buibo :.ventrlc~ar cb.mrib~t -. -
\.1 forms the trabeculated part of 

It ventricle 

3. 

4. 

5. 

(Tt~ 

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

A-V canal'-+ divided by the A-V (endocardial) cushions into Rt. ~It. 
~ A-Vcanals 

the A-V(endocardial) cushions formSEPTUM 
INTERMEDIUM 

Atrium -+ forms ~ roogh - walled ant part of Rt atrium · ·mcluding its 
"\.auricle 

It. auricle 

Smooth pa:.rts of~ Rt atrium (formed by the Rt hom of sinus venosus) 
- \a It. atrium (formed by absorption·ofpulmoruuy · 

veins). - . 

I' OJ e. ~ k teAJ.. or f..k.,;, ~J ~ t1lio cl.'-ftu) 
~il711i~ ¥--

,. 
"I 

I' 

, 
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3. After fonnation of the head fold, the ~ lies~ to the 
. _..,.. .P~vi!Y and ~ntral 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 dorsal mesocardium. This 
mesocardium soon disappears and the heart tube lies fre Within the 7t 
peri£_ar_9L~l!C, 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. 

Nwurol luho ------·--. 

Tall fold 

·® 
Foregut 

Midgut 

Buccopharyngeal momhoon• 

Pericardium ) Yolk uc @ _ . 
-~tf'i..t'" 'ft":\t1$VlAJ~.t WI 

Fia. 19. Mldsnllillnl scctinm or embyrc11 at aucceulve ataee• In head fold and tall fold 
formation. Note 1111 chanae• In relative IJOIIllon or mldliDIIlOIClures. . 

,. 
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~
ricnrdinl 

Cardiogem cavity 

area 

A1 

Amniotic\)! 
cavtly. -~ \ · 

A1 81 

81 

Foregut 

13uccopharyngeal 
membrane 

Notochord 

Connecting 
stalk 

Cloacal membrane 

(I 
. \I D 

Cloacal membrane ~ 

Figurc.12-2. Drilwings to show the' result of the rapid J2.1bWth of the· brain vesicles 
. l~n~tJ~iQO.D of the eerica!!!~aJ cavity and the Q~elOpln~Ythe-­

cardrogeniC areaana-tfie 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 area (heart tube) finally comes to lie dorsal to the pericardia! cavity. 
A, 18 days; 8, 21 days; and C, 22 days. 

Intra embryonic .. 

Endoderm 

Intra­
embryonic 

coelom 

Angiogenic 
cell clusters 

Eplmyocardial 
cells 

Cardiac 
jelly 

Endocardial 
tub9 

Figur(' 12-3. Sclwrn<1tic trllnsver.;e sections through embryos llt rliffNent stflgC's of 
cll'wlopnwnt, showing lht' fnrmCitinn of a singl(' hl'ilrl tubC' from pilirt•d primordia. 
A, Early presomite embryo (approximately 17 days). B, late presomite <:'mbryo (ap­
proximately 16·da'(c;). C, At four somites (approximately 21 days). D, At eight somites 
(approximately 2?. dnys). (Adapted from several sources.) 
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. ® ,· Po.ricar·di:o.l cavi.ty 
Amniotic cavity ,/ 

' , ' , 
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Yolk oac 

® 
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~.. • • ..-----·--Foregut ................ 

<::::> 0------"---·Hcart tubes 

. . .. ·:''~""~"'·!..,.---·Splanchnopleuric 
Pc.n.cnrcl:Lal .••• ..:Z. ~-.· mesoderm 
cavity :.':':--.., _.4,~ 

··::::~p.: ... :::1 J\<;:,:~.;:·:-:·· '•,, Somatoplourio 

.© mesoderm 

··':;. .. -------· ..... ~ ...................... 
• •••• Fused hea.rt t 

.•.. ~ •• - uboa 

f4i~ 

\' :·•·· .....____, --· ... 
·::; i:' a mantle 

~l~ 
(j 

~~~-~'')::)??~=?.\?.!n'{:~:r;;-;l\·:;;--. Hyoopicardi 1. . 

·-:~: .// J ~~ ,. . ,1:---- .:• ~~~ .•.• .--...,. ~ ct, 
.',;-:-... •' .. . ·::::•~:;-.::::;.·· o C: ti.L"""- I C.ttr U.t"'I'-.J, 
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-\""fllnSVl'fSt ~iVJt.t.S ~ 

rer:i ~itrdi'-'rv1. + 
Dorsal moaoca.rdium-r d.~e~e-rltle.s . . 

Epi:cardium .. ;. 
. ~ ... 

Pig. 15.4 Relationship of hcnrt tubes to pcricnrdial cavity (A) Defore fotmarion of 
IH~ad li.>ld: (B) A,ftcr formation of head fol<.l. C nnd D show the ·Jtroccss of 
invngin:llion or the pcricardinl cavity by the single heart tube. . 
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The part of the heart 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 bulho-ventricular loop. Subsequently, as £?r{(_ . 
the atrium and sinus venosus are freed from the septUm transversum; · · - LIO.J\IV-7-tctt.\\l. 
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 fom1 One chamber. which·communicates with the 
truncus arteriosus (arterial end of heart tube). 

The atrial chamber~ich lies behind the upper part of the ventricle and 
tmncus arterio"sus 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 1ape. 
~~,...___"'-''---.'~ .. 

Septpa tranovcraum 

® 
i 

Pericardia! cavH7 I ~uM>o-'fent;.icular aulcus 

: frune·ua -llrter10nu8 / 
Hole in mcaocordium .... , 

'• •. -~ Atriua 

® Conua • 

Sinua 'feaoaua 

Right atrium .. 

© ® 

Aorta 

Rigbt Yentricle 

Bulbo-ventricular loop 

·© 

Pul~ner7 trunk 

.·· 

Atriua 81nua Yenoaua f'i~. 1.5.7 f:stahlishment of external rurmufthe heart. 

@ 

Conua 

Ventricle 

l'i1:. IS5 'ichcmcs tu shnw (a) gradual frc:cins of heart tube from scpturn 
IJ;III"CISIIIII; (h) fnhlinr; nl' heart tube; (c) disapJK:aranc:e llr mesocardium to rorm 
the ll:tnsvcrsc sinus ur pericardium. 
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-'c 
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\'. Til~.· lnllbovcntricular pnrliou uf the heart tube grows Inucl1 
I IIlii e r;q tid ly 'lt;llt ul her 1 cgion:-,, bul growth of the pcric.:ardial 
c:avit.v i~ ~'low. The heart Lube bends over itself, fonning a 
ill(),), --~~ .... P-

\\.r~' 
r .,'.:.,) ~ .,--<) 
' ' I __ . ~- l) t' ·c-··-,~··:.-....... -:;-,.. 
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I'LI<Il./\J<I.JI/\1. l./\Vl~'-~-----
l·i~~- 11-J. l't iutiliv~ hcan ~mpcnJcd in Lh~·pcricardial cavily. 

u~\\~-~~ ·~cJ. 
~. \!.__/ ~ Tc:: TR~NCUS lB= But.BUS . -· 

\.(rzy<-1; •<-.Jf"\ n K' A~ ATitiUii . SVo Su•us V(No•us 

'V; VENITRJCL£ 

tf,p '""'"" ;..__ ../' Fil!· ll-4. Foluing of the primiLivc heart. 
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® . . . 
1 :~;:r;·:;:J:~t.:)-z,:I~tion, the venous and arterial ends.;;J._ 
brought together a~ 111 adult.~. _s--- - · _ .· .. ~-
\_. . _________, . ~ ~. 

ftloht hom ltft hOc-n ~i"C!llt,' 
Anterior cerd'.n., v~in 

~R-t-· vtr•lllne vein II 4 
11 _IL...;J... ___, _ _u.ll-u..ll 

I 

S.ptum 1r1nsversum 

Umblllc•l ~~" I~ •- il 

• L."' /1 ., __.--'"" 
\;I ru:..<.!.i n <:. I 

\JL.i Y1 II e 

8t •e"'·,oc.e?\\·an.c 1
"

1
'tot"

0

s\• -~-·- -.~· ..... ----

\· ~ardl•e 
eh•nnel II ·• Bl 

® 

AlYOM 
vein 

,· 

oaretlor uuffn., vein 

rnnomlnere ~n 

Oucrus venosus~ ... _, • c • I 

Ht~tlc -~~=--­ I 
r lnuaolda 

' 
...... ._._ -... .._ .. , ..... .. _ 

@· ................ . @ 
A-Major venous channels or'ao embryo at about 4 mm ataae. B-Porma• 
tioo or innominate and iliac anaslamoses (arrows). Ductus venosus connects 
tbe lcrt umbilical vein and right bcpatocardiac channel. C. Rearessloa or 
major vein• of left side. 
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FATE OF THE SINUS VENOSUS 
/"A./? • 

, Ou~'vvJ·1·-.~"~-v~ .....---------. ·_q J ( ___ {/ 

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 veiris (Fig. 12-8}. 

11. Due to two left-to-right shunts of the blood, the __ right horn 
becomes larger than the left ho~, and consequen~ 
rioatnal opemng moves to the right 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{~f''1fL"' C~-Jclf,.lc ci~11neiJ 

2. The right umbilicnl vein nnd pnr_t 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 ant-erior 

cardinal veins bccomci:nterconnectcd by an pbliq~e anas­
tomosis~ .f~-.,-.,.,s LL ·l~r:u~f.,·occrJ.J;c (i,noh1;t'l,1:fe) vc/t-J 

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

~1f· and finally the left common cardinal vein obliterates. The left 
l!Qr.nJoses its importance and becomes smaller. Eventually,Tts 
distal part remains as the oblique vein of Marshall, while its 
proximal portion forms thc€rolutry-sinus) (LcroK ~ ot~ vlew)J 

IV. The right common cardinal vein and the rig'lit 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@[tranceottherlg)it-ho@ the ~inuatriifOfrflceJadopts a 
slit-like configuration; and it~~ht 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 infer_ior vena cava and the valve of the coronary sinus; 
<.pl.. GrtJtfl fern~~,'n·J . .;s 

, . . , 
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Fig. 15.42 

t ...... 

Dcvclopritcnt of portal vein. ~ ··T}h· ' 
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t.l--c_ fCtt(~trl"'- weD_( ~~ i"~-c ~ LErr 
()fa~,c~ db fo\l~o-e ve.i,,.....:;;- dtAcAlM ~woJtAs 
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R1 · 1J I k._.tr fl~ V C_nl ~ (AJJ. 'C~ ~IMf ·()..{_ -1-vt.IIIA,,,..p r lt) .. d tt , ,... t-t.-t , d l. \1 Co/l,;t c if. till J. 

------

IMMEDIATELY AFTER BIRTH 

\

-CIRCULATORY CHANGES · 

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

j persist as superior vesical arteries • 
. 11. The umbilical veins and duct~ venosus no longer receive blood 

and become obliterated and remain as the ligamentum teres 
hcpatis and ligmncnttim veuosu~n. 

Ill. With the expansion of the pulmonary capillary bed, the duc­
tus arteriosus becomes constricted and later forms the liga­
mentum arteriosull"\ 

l V. With the corresponding increase in volume of returning blood 
in the left atrium, the pressure in the left atrium is increased, 
which causes tlie flap of the foramen ovale to close .{Fig. 
12-10). ...__........._ ________ ~ 

, . . , j; 
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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 v~ves l~t:r fu~e -~o form-~ projec~on . f . the 
septum spunwn c -_ . . _ ,.._ ' · "~· =·""' ____ , . The nght hom o sums 
venosus taken into and becomes the posterior smooth part of the 
1ight atrium-(posterior to crista tenninalis) The left venous valve • 
regresses and disappear. The right venous valve becomes the valve of the 
inferior ven~ cava and the valve of coronary sin~s~11 The left hom of sinus 
venosus remains small? (the left umb\ical and vitelline veins 
disappear) and forms the coronruy sinus. <V- (cristll -tell•itt~.s) 

,(jj} 

~t"O.II\1' 

® 

j ···t·J.trium Body of ainu 

venosus '• Left born f Ri~tht hor '•, •. . -:::·:;:;,:;;. ••• L~ 
'Z/{5'-tot-~' 

• "•, ()::.;::!·'.":·· •• Collll!lon ...t ? 
:;-.:··:::=.r cardinal v. -~~ .-

l/"'\ ~:('Y'---r~trmbilical v.~ 1 cl:sArror 
. '•-----~- Vitelline v. ---? ~ ® -

cardinal v. 

*R.horn 
sinus 

Sinu-atrial .••••••. 
orifice guarded~ 
by right and 
loft vonouo 
valvco 

Right atrium 

Opening from9 ~ 
atrium to _ ••••• Left horn and 
einue venoeue I ita tributaries 
ehif'te to right .;::\'i::.::;.,~ retrogreae 

~: .. ;.;.;.,....... . l ,, " . 
If' 

. "© -· .. 
Opening become~ ~ 
narrow and ia·-- -·- Left horn ie now 
guarded b:y right '•, •• • a tributary of 

and left vanoua ····r· right born valves r 

'" fig. 15.8 Retrogression of left horn of sinus venosus. 

cava Coronary ei~us --

® !rom L.horn of 
v.. _sinus venosus &· , 

' 

L.common cardinal· 
v. fl. .•• 

. 'd ... 
.. .-. L. horn of Sinus ) 

''='" Jer'"in.,J fttll.f ~ 
".;.=i·r·- ,.. v. c hA' "-= 

-~~· · I!. • Vi t t.IJ.; ~c V • 

soptum / , , ,. , , , 
R.venoue valve 

ett venous 
valve !used 
to atrial 
septum 

forming cr1eta terminal1e 1 . 
\/L\lVtf ot ;.v.c ~ 4-r~ll'"::). s'""'.s 

..., 
Scheme illustrating incorporation of sinus venosus into right atrium. 
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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. 

@ 

c N.B. Congenital malfonnation of the endocardial cushions is usually 
accompanied by anomalies of the tricuspid and mitral valves as well as atrial 
and ventricular septal defects. 

~~lA 
·~.o-;-' 

I 

R.venous 
valve 
L. venous·· 
valve 

@. 

Inferior 

R.valve greatly 
expanded 

Superior vena cava 

-- .. _ 

(® 
~--·--·coronary 

sinus · 

Superior l~~bic band 

.coronary 
s:l.nus 

' ' , ... 
Inferior limbic 
band 

' . Inferior vena cava & its valve 
i 
l ,, 

Fate of the .right_ and left venous valves. 
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v •• lvn ',(1 f 

Fonnation of the interatrial sepum (page 87 Snell) SeJwu_)', ~ 7tJ.._ o/- ".3l th 
d~s % dwc.t5f~Wi' f 

SDptum primwn ~ 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 o5fiLHv' Secufldr.,t""') 

Septum secundum )oe: to the right of the septum primum but does 
not reac:-t the endocardial cushions leaving a va~vular opening between it and 
the septum primwn .,.... foramen ovale ( persists throughout foetal 
life). 

After birth ,._ left atrium begins to receive blood from the 
lungs ;.- the pressure inside it becomes greater than that in the right 
atriwn the upper edge of septum primwn pressess against the 
septum secundum ts closing the foramen ovale.(The lower edge of the septum 
secundum 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 ~d closes the ope~ing. 

Septum apurium Septum primum_ • Opening of 
·• ••••.. ~ ~·· ~ ----:-- •• pul.monary v. 
AI'"~~~~ ~ 

A. V .canal·············-.H ••• ./ 

Septum ••••••. 
secundum 

Foramen secundum 
~-;:.:..;,.·~···· 

atrium 

···Right atrium 

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

q•pcrior vena cava 

right atrium 

@ .. 
.... ·. : '. 

/' . 
.{ 
(; 

(',\ ; ) 

~
~..;·:l ..... , 
... .l• 
• I 

left atrium 

for~men ovale 

-puhnonary veins 

septum primum (valve of foramen ovale) 

The oxygenated fetal blood, on reaching 
the foramen' ovale, is divided into two 
streams by ti-:.tf&ista tliv_~@ which is the 
lower margin of the septum secundum: .The 
grca~cr volume of blootrentcrs the lcCO,friUin 
:md the remainder, joined hy venous blcxld 
f ro~n the superior vena cava and coronary 
sirlu~, passes from the right atrilii11 into the 
right~lc. · 

'. 

inferior vena cava 



Mter birth 
I . 

@'.' 

r-:r:: 

septum . annulus ovalis 

{·
1 

/ ~·u r c• b ~ 
fossa ovalis J. ,. 

represents lower free edge of the 
secundum 

represents the septum primum 
tD~~(aY"-~ 

From 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 pulmonacy veins. (smooth post. 

part). 

--·--·----~~b-- -.. ; -

~····.~···· ® ? ~- Pulmonttry vein 

• Le f t a t r i u m -· 
-~ y! 

.· ·,-·Wall o·r atrium deriv~d. 
--l\ · · ,/ / J, fror:i absorbed vein 

•ening of. 
>US venosus 

.M ............. !® ? ~ ~.pulmonory v~in 

ostium prmum 

>erior veru: cava 

foramen ovale 

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 now of 
>d through the foramen ovale is shown. 

:: 

L.pulmonsry veine 

© (~" /?-~· 
Ahsorption of pulmonary veinc; into left at~ium. 



13~\/V-7>(0)\t! 
Separation of the Two Ventricles 
1- At this stage the butlius cordis( conus), and ventricle, are separated by a 

deep b~lbo-ventricular sulcl!s. , This sulcus gradually becom~s shall~we~. 
so that the bulbus cordis (conus), and the ventricle, come to form one 
chamber, which communicates with the truncus arteriosus. 

w Ut d.tv~top .\1 
2- 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 

intermediurn) . 
C- Proximal bulbar septum( 6u(btlr ri d.j es d Cal <As 6wU1u''-J s) 

3- 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 

W~!-terventrlctllar-1'or8niefl}. The ven~cular septum form the JD.UScular 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 (septwn 
mefllbranaceuxn). . 

(jJ 

S:- The ·pro:x.irnal bulbar septum· develops as two ridges which fuse 
together. This septum divides the bulbus cordis longitudinally into the 
infundibulum of the right ventri~d the vestibule of the left ventricle. 
~shares in closing the(m.terventri~amen. 

';-- <"" · ~ . ,. ~-M/Jfaif;u-.,1) (llltt- .:6 
Truncus nrenin~_of atrium 

art er losua/.~. 

I .. 
Conus---

(biAib~~l 
~(41"dtS j 

Ventricle 

® 

'-·······~ /······~ 
I ~ 

® © 
Fig. 15.(, Scheme to ~how incurpumtiun of conus into the ventricle by disappear­
ance or the hulho-vcntricular !'ulcus. Note that the 1pcnin • of atrium into ventricle 
g.wdtwlly shins to I he t.'t.•ntrc of 1hc po!>tcrior wall of the. common bulbo-ventricu ar 
~:ll<lllll)cr. ~ 

.. . , 
;, 



Pulm::mary 

r Spir11l nortopulmonary 
s~:>rt.um 

a•Jtta 
( j ),)! ' ,, ·: .--:! -.·Hiii \' 
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~ r=.· 
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.· 

Proximal bulbar septum - 1 \\ ("l'V\ LA.SC..JLV.... fMk) 
~ 

S{'.Fll' a tiott o 6 .t.fte .tll'O l..'c:l~ l-tc (~2 

Spiral_ septum 
Proliferation from 
A.V.cushions .. J,• Cc 

• ~ l'q .. ,". ~~ 
(f-rc;-x.i M~A L) 1- . . 

• . 
' 

1) 

2) 

3) 

't> I 5 'T A I.. t...,~"'c,1 . , .· ... ~ 
b ulbtlt" o('Jct, ;·u~(;,l I•T...U:N. 

~e.pfil. ..... tl- // 

.----)-

Inter ventri'culAr S;!;.yiLti:i1 

How the interventricular foramen is closed? 
By roliferation from: 
a. enaocardia cus 'ons (septum intermediwn) 
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 pa;rts of the bulbo- ventricular chamber contribute to the 
formation of the lt. ventricle? 
a. the rough (trabeculated) part is derived from the primitive 

ventricle. · 
b. the smooth part (aortic vestibule) is derived from the bulbus . h .. 

cordis (conus). 

l' 

.• J i.'). 
).· 

@ 



~~raut;' 
Distal Bulbar Septum 

1-

2-

3-

4-

5-

Four endocardial cushions; anterior, posterior and two lateral are 
developed in the@!ital!part ofthe bulbus cordis( G511us) 
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 ante~or and one 
poste~or. But, as a result of rotation of the vessels, one cusp becomes 
anterior and two-posterior. 

re ... ·ao~nt o6 tJr~- d(-!.(af_ Utdba.t -!>Cptum 

~nd 6otr.~~tt.ion o6 -tlrl!. a_o, Uc al!Cl c ___ ·u 

t·aft·r ~ 

lL -flortic v'll Vf'! 

PuJI'VJn'lry vnlv£> 

I 

o---Ao<tic "'"' 
0- Pu I""""' y "h•c 

J 

f 

Dist.nl p:nt 
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cordis (C~rl.rAi) 

~ •' •' .., [nrlocnrrl i A I 
cushions 

Right :md 
I eft ridges 

Ar.rtic 
orifice 

Pulmonnry 
orifice 

~MHa,ng~~ltt o6 tlt~ ct~6 U1e. 

f'!ltli!onMy attd aCit.Uc valve.·~ due. t:o 

JtC!tltt~on o6 tM two vt'.-!o~t'l-!-
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~\Mr~ (!jJ 
(Aurfi~) 

Spiral Ao1to:-~>ulmonary Septum 

. 1-

2-

3-

3 

Two opposing ridges are developed in the wall of the truncus arteriosus 
during the.~ of development. The ridges have _varying positions 
in the different parts of the tnmcus arteriosus. ~ 
In the lower part of the truncus, the ridges are right and left. As traced 
upwards to the middle of the truncus, the ·K:t:.:. ridge becomes anterior; 
while the /lt ridge becomes posterior. In the upper part of"tlie'tninciis~ ... 
the anterior ridge becomes left; while the posterior ridge becomes right 
When the two ri.dges 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. 

fiJI.Q~.-.M~ 

~(f) pulmonary trunk aorta 

aortieopulmonary 
septum 

Fig. 2.13. Formation of the aorta and pulmona,Y trunk. 
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trunk 

Ascending 
aorta 

\J ·i~ fit.(_ .floYnlli.hcrYJ i ~- clort/~- fJit1oiH.{j S~lq :. 

~slArcr {t..,tf -<.iN_ ~(c,oJ {fdlvl. --{k, e-c· \ftlt'fr/cRe w"JJ .&-<hJ'\ '.: 

·'AI>.. ~ p~MOV\ll~i tr~tc ~~ fJ.,~ JYO'M ~ ~- · V~Vl~~~c.l~:,·;~·· 
vJ W r<A."' ~ ~ MCWI.<.f2,~ tturt.t ~ :L~ -ti'-(.. c\tr~~-~:.; ·:·:,:·. 

f~f'l~<tf'J ~tfl~tv. \~0\.o ~ . ;,Sl-lctd' Jb ~~~J··.<. 
s r; r .1 ~ ~ ,., ~ "" 6\\ ilA .j h'"' II\ IC will . r f.( c; 1M. ~ I c; ~ J. .:::-.~:{lr.:~ 
~ h · Vtt1 trir.Pf ( o ~..91!.'\f\·'4tJJ. ~lV.lt ~ <tor-h\ wlL/! · rt~ei.CN. 
~(oocl ~i'crw. ~ f4.. VL!v\IY/cl( (Je.·o>Uj~-l1Attfe))~'Tr~=t~·s~~;;·1\1J~ 
d) . 

0cYCcll- VlSJ~t.s_.,... in~p:~t''ll ..• ·.-~ll ,.n ?~? .' ... -~ tl I ~( vv/\.f.l\. A..ft'e_ . _ . ···: . · .. 

, . . , 



15 

. ' ~ FOETAL CIRCULATION '-' 

Read snell page 105-107," Notice the following: 
~-M:r"-~ 

a. In the foetus the right atrium receives two types ofblood (oxygenated 
and ~e o~enated). ~ 

I. 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. 

\ __ -~?- }'E_R Y LITT~~ ~IXINQ . occurs betw~_en the.~e tw? typ~~ of blqo,d 
· ms1de the Rt. atnum. 

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

___ ___..,. . It. v_entric,le Aorta Head, 
neck, Brain, upper lin1bs. 

~~-vena cav~ ~ Rt. atrium ~} (? 
eer:;triwn? ~ . 

( 1) / The valve of the inferior vena cava directs the blood flow to the 
'( 

(2) / The pressure in the left atrium is much lower than tlu.~ pressure in 
r:71· the right atrium (No pulmonary circulation in the foetus). 
l2J :::,e.ptv-"" ?rr """'-""' .?l-J -P.Jil.p v .,.Q,\1'--(_ 

--_)... passage of deoxygenated blood from sup. vena cava • Rt. 
atrium Rt. ventricle? The lower border of the septum 
secundwn 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 ..., Umbil~cal anteries .., 
-----l~•Placenta. 5 fS l 
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( 1) 
. A . J. s ptd d-Je.d5 _.::pA .. S·D~ q 

Anomalies of the atrial septum-+-- tr • ' (. 9) l.£c3' 
a. The septum primum may fail to reach the atrioventricular 

endocardial cushions, so that the fofin~en primum persists. This 
osteum prim urn defect may be associated with defects of the 
endocardial cushions. 

b. The septum secundum may fail to develop so that the foramen 
secundwn remains wide open (osteum secundum defect). 

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

(A) 

l\J . s .'!J "X3l 

~) 

® 

;j 

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 (usually associated with defects of the atrial . 
or ventricuJar sept&, why??) . ._.,_ l,\ s "'-~ • ~\;;, Md . w I tk · 
s~~~ _· d.~tU.s~. occu,u ~ J...o"/ .. 1J ;"))\6'1\~rJ.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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septllm secundu~~t 
septum pr1truni 
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ovale · : . · .. ! , ' • 
• -··- , 1- ·---~-.!... ___ __:, __ , 

: Abnormalities of the truncus nnd conus 
A. Unequal division of the truncus arteriosus results in tetra 

logy of Fallot which consists of the following defects: 
I . Pulmonary stenosis (smaller division) · 
2. Overriding aorta (larger division) 
3. VSD (membranous part fails to develop) 
4. Hypertrophy of right ventricle (Fig. 12-13) 

~ ';Ji··· . . . 
. • • • ! . . . . . 

. ' . . 
'·' 

pulmonary stenosis 

Atrtal S~ptal Defect 
A i ~ • 

displaced aorttc 
.I 

., : 

hypertrophy of'··.: 
I . 

rfght ventrfcle ;. 

1:1-. . . '' 
:J ;: -truncus artertosus 
~ 

'· 

Pers f s tent Truncus Arterfosus. 

c 

· ventricular septal defect 
i ' ···! 

f 1 ; I I 1 

• • • ~ r 
:I' . . . -t ·••• --- ------- . . : ~ : . 

. Persistence of truncus arteriosus 1 : 

This results from failure of truncoconal ridges to fuse 
(failure of the formation of aorticopulmonary. ~eptum) I : 
Fig. 12-14). . '· .. -~.. I ~ 

Complete transposition of the great vessels · ' ' · I .i 
1. The aorticopulmonar>'S£ptum (truncoconal.septum) t :i 

fails to follow the normal spiral course. · I . 
. I 

2. The pulmonary trunk arises from the left ventricle and 1· 
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. . , . . . : . .' 

. ' . ,. . • . •. ' . ' . . . ~ ·~:,i!ii::~t::;tt-;:~;1i~tllllt;. 
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Figure 5-0. Trlcusp1J <JtrOSIJ, 1nuica11nu lllu lour mam card1ac dolccts associated w1th this mallornDt1on. 

c. Tricuspid atresia i Figure G-9 l 
-is obliteration of t.hc right AV canal. 
-is ch:n:ncterizt•d by absence• of t.he Lr·icuspid v;tl V(.'. 

-ls associated clinically \vith marked cyanosis. 
-is always accompanied by !.he followin:~: 
(1) Patent foramen ovale 
(2) IV septum defect 
(:l) O~crdcvclopcd left ventr·ide 
(!1) Undcrdevc.lopcd t•ight.vcntriclc 

E_ "4l''. -Patent \i: 
ov~l 

foramen 

Transposition of Gre~t Vessels Pulmonary Valvular Atresia 

Figure ll-30. A, Tr.msposition oi the great vessels. B, Pulmonary atresia with 
norm.1l .mrlic rool. ThL• only .:~cccss mute to the lungs is by way of the patent ductus 
.rrlcrio-.u-.. 



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

duel us arteriosus (Fig. 12-16). 
I. Preductal coarctation 

a) Generally associated with other serious congenital 
heart defects 

f 

\..-

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

1iJSt.tor~· 
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 in infancy. 

tltHlMI\l l'llf.llli(TI\l COARCTATION POSTDUCTAL COARCTATION 

HR. 12-lt•. ( ''""~tntlonnr the nnrtn. 

2. Posldtu.:tal coarctation 
a) The narrowing of the aorta is distal:-to the ductus 

art.eriosus. 
b) 

'~c) 
Prenatal blood circulation .thro'ugh the aorta is im-
~~ded; . · · · · · . 

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

d) /\s the collateral circulation is already well estab­
lished, after birth no significant change occurs in 
the circuh\tion. 

' c) This is the common finding In cases of Thrner's 
syndrome. 

B. 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 rubcllaK 

"-* i~~~-~t!9n.~~rin._&-e~!!Y...llJSg!J~.n~y. Superior vena cava 

VI. Abnormalities in the positioning of the heart 
A. Dextrocardia (displacement of the heart to 1 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 
!'it us inversus. Isolated dextrocardia usu~lly results in 
other cardiac defects. 
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28.3: Collateral circulation in,Postductaf type ofcoarctation 
8rta 
:e that number 1 to 9 are anterior intercostal arteries and 
~ 9' are posterior· intercostal arteries. Note that 3rd to 9th. 
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