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Definition: fibro-serous sac that surrounds the heart and the beginning of the great vessels.

Parts:
e Fibrous pericardium: the outer fibrous layer. sarietal
eSerous pericardium: the inner serous sac. C visceral

Pericardium

L

»Inner Serous Pericardium

——

/Outer Fibrous Pericardiun
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Bare area of pericardium

Bare area of pericardium:

—

e This area of the
pericardium 1s not covered
by lungs and pleurae.

o It lies behind the left half
of the lower part of the

Anterior mediastinum

body of sternum and
adjoining left 41 and 5%
costal cartilages.

Middie mediastinum

Pulmonary il s |5 & Al [ : - Posterior mediastinum

phrenic nerve
&

Pericardiaco-phrenic “\‘

vessels
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Sinuses of the pericardium: @\

Transverse sinus: ™ A
* How to reach the transverse sinus: pora [ Transverse Sinus
pass your finger between Superor Vona Cava— OuEdged
the ascending aorta and S.V.C. 1t will Pulmgn'g'; L ey
ons v Veins

come out between the pulmonary trunk A

Oblique Sinus
and the left auricle. Your finger 1is inferior Vena L Pariotal Layor
Cava '\ of Serous
Pericardium

now traversing the sinus.
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’ Visceral layer of serous pericardium

g OF _

*Oblique sinus: & 7 :
t‘g’ 5 é‘i‘" gg

" Definition & site: ™ S ENT)
Jyloe

recess of pericardial cavity
behind the left atrium.

/
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Arterial supply of the pericardium:

Visceral pericardium: right &left coronary
arteries.

Fibrous & parietal pericardium:
= Pericardiaco-phrenic arteries.

=  Musculo-phrenic.

= Descending Aorta.
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Int. thoracic a. L. subclavian a.

Pericardiaco-
phrenic a

Bronchial brs.

Esophageal brs

Inferior phrenic
artery
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External features of the heart
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Surfaces of the heart:
» Sternocostal (anterior) surface:

- Formed by the 2 atria and the 2 ventricles.

Right atrium Left atrium

Left ventricle

Bare area of pericardium
Left brachiocephalic vein

Vertebral column
Ascending aorta o

e
Pulmonary trunk Transverse sinus

Parietal pericardium

Visceral pericardium

Pericardial cavity

“sternocostalis
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Diaphragmatic surface:

Esophagus Spinal cord

Trachea

Left brachiocephalic vein a \ /‘
Ascending aorta .'. A /‘
PUTORanz oK " \ ‘? \ .i\‘$ Transverse sinus
. ' I
iy |
4

Vertebral column

S

Parietal pericardium '

Visceral pericardium ~ " A
4
1’
'
/
v
/
f

'\\_,/‘ .

Pericardial cavity

DiapHragm

Formed by the 2 ventricles (mainly the left).

(D)
(&)
S
—
=)
wn
-
e
- .20
a
/

Diaphragmatic
surface

Posterior view
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Left surface:

= Formed by the left ventricle (mainly) and left auricle (small upper part)..

Left subclavian
artery
Left common Aortic arch hrenic nerve
carotid artery B 8
Ligamentum arteriosum Pericardiaco-phrenic
achiocephalic vessels
trunk Left pulmonary
artery
Right .
>ulmonary ] {.’:frt]fulmonary
artery
Superior —ame o ————— Pulmonary
vena cava trunk
Ascending
aorta Left
auricle
Right
/ auricle Pericardium,
Right cut edge
\ S nocostal atrium
y pr. s Coronary Anterior
Dlaphragmatlc sulcus intlerventricular
sulcus
surface ‘
Right — - - . . Left
ventricle N\ ! B\ ventricle
Posterior view Anterior view Apex
Inferior
vena cava Cardiac apex

-_—
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Right surface:

- Formed by the right atrium.
———

Left subclavian
artery

Left common Aortic arch

carotid artery
Ligamentum arteriosum

Brachiocephalic

trunk Left pulmonary

artery
Right
Left pulmonary
pulmonary veins
"’ artery
Q Superior - \ y Pulmonary
;,‘:“ vena cava | B trunk
2 Ascending ; '
: aorta ) Left
= st ! auricle
o0 19
E %l‘ { / “. auride / \ h Perical
Sternocostal = Right cuted
g 7 / ] atrium \‘
Dlaphragmatlc 3 Coronary Anterior
surface ' ‘ sulcus interventricular
sulcus
. . . . Right Left
Posterior view Anterior view Apex e ventide
- — -
M N U e =
International Coast: e on 2 3 —
] venacava ... - Cardiac apex =1
Anolatl vicuwsil assalt
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Grooves of the heart:

A. Coronary (atrio-ventricular) groove:

= Contains the right and left coronary arteries and coronary

sinus.. right: rt coronary and small cardiac vein

— leftlt.coronary and great cardiac vein
B. Anterior interventricular groove:

= Contains the anterior interventricular artery and great cardiac vein.

C. Posterior interventricular groove:

= Contains the posterior interventricular artery and middle cardiac

vein.
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right: rt coronary and small cardiac vein
left: lt coronary and great cardiac vein
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Internal features of the heart

Department of human Anatomy and Embryology
Faculty of Medicine
Mansoura National University, Egypt
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Right Auricle

A. Right atrium: the interior of the right atrium

: .y : Limb
shows: 3 walls, crista terminalis and orifices. Fossa Ovalis | 3
= Crista terminalis: Crista
Terminalis

4+ Vertical ridge on the lateral wall of the atrium |
extending from the opening of SVC to IVC. Pectinat -

4 Corresponds to the sulcus terminalis on the :
outer surface.

4 Separates the rough anterior part from the

smooth posterior part.
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Internal Features of the heart

Rl sl A

= Walls: Slntior / v'Inferiorver
v Anterior wall: rough due to presence of musculi pectinati ~ VenaCava - :a ?g;‘f’::"ymsa
(muscular ridges extending from the crista terminalis).
v' Posterior wall (sinus venarum): smooth and receives the following orifices: RightAuricle
+ SVC: in the upper part of the posterior wall. Has no valve. cricta
ris

#+ IVC: in the lower part of the posterior wall. Has a valve. . Terminalis

4+ Coronary sinus: lies between the orifice of IVC and the tricuspid orifice. Has a valve. Pectinate
Muscl
v’ Septal wall: formed by the interatrial septum and shows: s

Oblique vein
of left atrium

+ Fossa ovalis: Great cardiac v i

v oval depression in the lower part of the wall. P | f

v' Represents the septum primum of the fetus. MC |

+ Annulus ovalis: Q Fossa

—_— ) . / Ovalis Thieme Atlas, Fig.
v The crescentic margin of the fossa ovalis. - Snsiowslaoy R 7.12-B.Pq.85 9
. \ il nferior . ,Pg.
v Represents the lower margin of septum secundum of the fetu Viade g VenaCava Valved orificeof  Valved orifice of
y . .inferiorvenacava coronarysinus
N.B. The right auricle is a conical projection from the anterior wall to increase the capacity of the ’
atrium.
d ™ ) g
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Internal Features of the heart

Orifices:
%+ Orifices in the posterior wall: SVC, IVC & coronary sinus. /;';"'_"" R
nrenorver
. . . . Superior
#+ Openings of anterior cardiac veins. s S
4+ Right atrio-ventricular (A-V) orifice: lies between the right atrium and right b
ventricle. RightAuricle
Crista
Terminalis
Pectinate
Muscle
Anterior
cardiac
veins

Thieme Atlas, Fig.
Inferior 7.12-B,Pg.85

Vena Cava Valved orifice of Valved orifice of
inferiorvenacava coronarysinus
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the left atrium

differs from the right atrium in the

following features:

Crista terminalis: absent. @~ MCQ
Musculi pectinati are confined only to
the auricle.

The posterior wall shows the orifices
of the four pulmonary veins (has no
valves).

The septal wall has no fossa ovalis or
annulus ovalis.

The mitral orifice connects the left

atrium to the left ventricle.

Internal Features of the heart
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— Pulmonary anteries

— Pulmonary veins

Valve of foramen ovale

Left atrium

Mitral valve
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Ascending aorta Pulmonary valve

C. nght ventricle: the interior of the right

ventricle is divided into 2 parts (inflowing and

Llcramndiihulum

Supraventricular
crest

outflowing) separated by supraventricular crest.

Septal papillary muscle

Outflowing part (infundibulum):

Coronary sulcus

4+ Lies above the supraventricular crest.

Right ventricle

4+  Smooth.
+ Leads to the pulmonary trunk.

Right atrioventricular
valve

Septomarginal trabecula

Tendinous cords
Inferior papillary muscle

Anterior papillary muscle Trabeculae carneae [rreE
=
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Inflowing part:
+ Lies below the supraventricular crest.
+ Rough.
4+ Shows the following features:
» Trabeculae carneae: irregular muscular projections.
» Papillary muscles: they have the following features:
v Number: three.
v Arrangement: anterior, posterior and septal.
v" Shape: each muscle is conical in shape having:
* Base: attached to the corresponding wall of the ventricle.

*  Apex: projects to the lumen of the ventricle and attached
to the cusps of tricuspid valve by chordae tendinae.

Internal Features of the heart

AalgBall Aladlowe - ducos Adsae - gule 1 . S

Ascending aorta Pulmonary valve

Conus arteriosus

Supraventricular
crest

Septal papillary muscle I

Coronary sulcus

Right ventricle

Right atrioventricular
valve

Septomarginal trabecula

I Tendinous cords

Anterior papillary musclg Trabeculae carneae

Dadl B >lall
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+ Anterior papillary muscle:
% It 1s the largest.

*  Arises from the anterior wall.
pulmonary valve

+ Posterior papillary muscle:
* It is smaller than the anterior.
% Arises from the posterior wall.

+ Septal papillary muscle:

: - left atrium
. right atrium

% It is the smallest.

%  Arises from the interventricular septum. mitral valve
Function: papillary muscles prevent eversion of the cusps
of tricuspid valve into the atrium during ventricular o SR

. _ tricuspid valve

systole (prevents tricuspid regurge). TS

right ventricle
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Internal Features of the heart

Tricuspid Pulmonary valve
» Moderator band: valve
P Supraventricular
4+ Muscular band that extends from the lower part of the PR crest
. . . . superior Septal/medial
1nterventrlcu/lar septum to the base of anterior papillary legot sy

muscle. —_— Chordae
4+ It prevents overdistention of the right_ventricle and loshet Fne
carries the right branc}if AV bundle. \ :::ﬁgff’ L’Lff;'ﬂ.‘;',,, .
Orifices: the right ventricle has 2 major orifices; tricuspid (right leafiet

AV orifice) and pulmonary orifice.

Yos;

Anternior
papillary m,
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D- LEft ve nt riCIE: the interior of the left ventricle

differs from the right ventricle in the following features:
= The wall of the left ventricle is 3 times thicker than
that of the right ventricle.

= The outflowing part (aortic vestibule) is smooth and
leads to the ascending aorta.
=  Has no moderator band.

= Papillary muscles:
o They are 2 (anterior and posterior).
o They are larger and thicker than those of the right
ventricle.
o  Their chordae tendinae are attached to both cusps of the
mitral valve.

= Orifices: The left ventricle has 2 major orifices; mitral (left

AV orifice) and aortic orifice.

=
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Internal Features of the heart

Ascending aorta

Aortic valve

Left atrial chamber

Anterior cusp
of mitral valve

Ancterior papillary

R Posterior cus
muscle onp

of mitral valve

Posterior papillary
muscie

superior vena cava
(carries blood to heart)

right atrium

g

right ventricle

,
s

inferior vena cava
(carries blood to heart)

aorta
(carries blood to body)

pulmonary artery
(carries blood to lungs)

pulmonary veins
(carry blood from lungs)

left atrium

left ventricle
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Internal Features of the heart

Q Compare between right & left ventricles

Right ventricle Left ventricle
Wall thinner L 3 times thicker
Cross section Semilunar Circular
Outflow part Infundibulum Aortic vestibule
Papillary 3 (Anterior, posterior, septal) 2 (Anterior, posterior)
muscles
Moderator Present Absent (No moderator band)
band
Valves 2 (Tricuspid, pulmonary) 2 (Mitral, aortic)

—_—
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Valves of the heart
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Atrioventricular valves

Semilunar valves

Anterior Valves Viewed from Above Valves Viewed from the Front
Pulmonary valve ™\ 1 )
(right semilunar valve) \ [
Aortic valve | 5
(left semilunar valve) ' .,
Pulmonic —
valve
(]
(—
Aortic
valve
Tricuspid
valve
Mitral
valve
Mitral valve Tricuspid valve
(left atrioventricular valve) (right atrioventricular valve)
Posterior

- M N

Aalgdaldl Adadlowe - duaes Adsae - gule 1S ddladie - lobead! Joadl B >ladl
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate
! medic@mansnu.edu.eg


Highlight

Highlight

Highlight

Highlight


Al d V| 5 ) gt | dttlr - el GmtdS

Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

Valves of the heart

Comparison between the semilunar valves

Pulmonary

valve

Between the right
ventricle and
pulmonary trunk

Has 3 cusps:
anterior, right and
left

Size of the orifice: 3
cm

Surface anatomy:
left 3rd sternocostal
junction

Aortic valve

Between the left
ventricle and
ascending aorta.
Has 3 cusps:
right coronary, left
coronary and non-
coronary
Size of the orifice: 2
cm
Surface anatomy:
at the left margin of
sternum opposite the
3rd intercostal space

 Valves Viewed from Above

Valves Viewed from the Front

L\Aj; ; Pulmonic
A valve =
LCre
O\ = Aortic
NS valve

—Tricuspid
valve

Mitral

valve
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Valves of the heart

Comparison between the atrioventricular valves

Tricuspid valve Mitral valve

Between the right
atrium and right
ventricle

Between the left atrium
and left ventricle

Has 3 cusps: anterior, Has 2 cusps: anterior
posterior and septal and posterior

Admits 3 fingers Admits 2 fingers

Surface anatomy:
lies at the midline of lies behind the left half

the sternum opposite of sternum opposite

the 4th intercostal the 4th costal cartilage.

space

| Valves Viewed from Above

Valves Viewed from the Front

y~—— Pulmonic
valve

S = k\ Aortic
A o/ s | Al valve

A ) :‘;\\\_“
P .~ p——Tricuspid
\ | valve || ~
Mitral — L

valve
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Draw 4 points on the thoracic wall as follow:
= Point A: at the lower border of left 2nd costal cartilage
1.5 cm from the sternal margin.
= Point B: at the upper border of the right 3rd costal
cartilage 1.5 cm from the sternal margin).
= Point C: at the right 6th costal cartilage 2 cm from the
sternal margin.

= Point D: at the apex of the heart (left 5% intercostal
space 3.5 inch
(9 cm) from the midline.

-_—
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Borders of the heart are drawn as follow:
= Upper border: straight line connecting points A and
B.

= Right border: curved line convex to the right
connecting points B and C.

= Lower border: straight line connecting points C and
D.

" Left border: curved line convex to the left

connecting points D and A.

-_—
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Surface markings of cardiac valves:
= Pulmonary valve: at the left 31 costal cartilage at its
junction with sternum.
= Aortic valve: opposite the 31 intercostal space at the left
margin of sternum.
= Mitral valve: opposite the left 4th costal cartilage behind

left half of sternum.

= Tricuspid valve: opposite the 4th intercostal space at the
midline of the sternum.

—
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Blood supply of the heart

e Department of human Anatomy and Embryology Faculty of Medicine
* Mansoura National University, Egypt
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Blood supply of the heart

Arterial Supply Venous Drainage
AS AORT
= Right coronary artery. = Venae cordis minimi.
l . : ;
\L_L | ﬁ; SSIII\INLLJJS? = Anterior cardiac veins.
= Left coronary artery. = Coronary sinus.
- =
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RT SINUS
LT SINUS

AS AORTA
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a b
Origin:
Right coronary sinus of ascending aorta. - oz
"k Yyl Nos®™
v, junction -l——
: Left coronary sinus - 7 \¢
o4 Vemﬁcumlio‘;'rwm

Right coronary cusp

I Left coronary artery I Right coronary sinus  Non-coronary sinus

Non-coronary cusp Mitral valve Left coronary cusp

L)
Left coronary cusp

Emn

I Right coronary artery ]

C  Right coronary cusp

Superior
view

1l Non-coronary cusp
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Termination:
In the posterior part of coronary sulcus
by anastomosing with the circumflex

artery.
Aorta
Left
coronary
artery
Circumflex
artery
Right
coronary Left
artery anterior
descending
artery
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Great cardiac vein

Coronary sinus

Circumflex branch

of left coronary artery Small cardiac vein

Left marginal artery Right coronary artery

Posterior cardiac vein

Posterior
interventricular artery

Middle cardiac vein

! medic@mansnu.edu.eg




Branches (Distribution):

1.

SR L S

Twigs to the ascending aorta and pulmonary trunk.

Right Conus artery: supplies the infundibulum.

Artery to SAnode in 60 % of people.

Branch to AV node and bundle of Hiss in 90 % of people.
Right atrial branches.

Right ventricular branches.

Right marginal artery: runs along the inferior border of the
heart to supply both anterior and posterior walls of right
ventricle.

Posterior interventricular artery:

v’ Passes in the posterior interventricular groove.
v" Ends by anastomosing with the anterior interventricular

artery.
v Supplies the diaphragmatic surface of both ventricles and
posterior 1/3 of interventricular septum.

M N u Aalgdaldl Adadlowe - duaes Adsae - gule 1S ddladie - lobead! Joadl B >ladl
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Arterial supply of the heart




Origin:

Left coronary sinus of ascending aorta.

I Left coronary artery I

Emn

l Right coronary artery I

L

uh!! a‘”-m.n.ll danlr - wadad| duls

Ascendi
aorla"g

Sino-tubular
junction =—————

|
Left coronary sinus

Right coronary sinus Non-coronary sinus

C  Right coronary cusp
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Right coronary cusp

Non-coronary cusp Mitral valve Left coronary cusp

Left coronary cusp
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Left coronary artery:

Course:

= [t curves around the left margin of the

heart where it is known as the
circumflex artery.
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Arterial supply of the heart

Branches (Distribution):

1. Twigs to the ascending aorta and pulmonary trunk. Anterior

) / i . . interventricular 8 i e Circumflex artery
2. Anterior interventricular artery: N S S artery '\ =

=  descends in the anterior interventricular

Anterior interventricular
artery

groove.
= Ends at the apex by anastomosing with the
posterior interventricular artery.
=  Gives the following branches:
*  Left conus artery (A): supplies
the infundibulum Posterior

interventricular

*  Ventricular branches (B): supply the

artery

ventricles.
% Septal branches: supply anterior 2/3
of interventricular septum.

3. Circumflex artery:

-_—
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Arterial supply of the heart

Branches (Distribution):

3. Circumflex artery:
= The continuation of the left coronary

artery.
= Turns backward around the left border of
the heart to reach the posterior part of

coronary sulcus.
= Ends by anastomosing with the right

coronary artery.

Aalgdaldl Adadlowe - duaes Adsae - gule 1S ddladie - lobead! Joadl B >ladl
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Coronary
Aorta

Left main Posterior artery
coronary and vein
artery

Circumflex
artery

Great cardiac
vein

Left anterior [
| descending [} :
artery

vein

artery and vein
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Left coronary artery:

Circumflex artery

Branches (Distribution):

3. Circumflex artery:
= @Gives the following branches:

a) Atrial branches: to the left atrium.
b) Artery to SA node: in 40 % of people.

c¢) Ventricular branches: to the left

ventricle.
d) Left marginal artery. supplics the
left ventricle.

———
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Oblique yein
1.Coronary sinus: of left atrium

Great cardiac V.-

Posterior vein of

= Itis a short dilated venous channel 2-3 ¢cm long. left ventricle

1 left atrium

» The largest vein draining the heart.

/

/
= Runs in the posterior part of coronary sulcus between the back

of left atrium above and diaphragmatic surface of left ventricle

left ventricle

A
N
/{ \

4

below.

its right end opens in the posterior wall of right

atrium. .
Small cardiac v.

Coronary sinus

" Middle cardiac V.

=
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Obligue vein
SAQ of left atrium y
Great cardiac V. V4
Tributaries: Posterior vein of ; 3
1. Great cardiac vein. e h
2. Middle cardiac vein.
3. Small cardiac vein.
4. Oblique vein of left atrium. |
5. Posterior vein of left ventricle. /x

Small cardiac v.

Coronary sinus

" Middle cardiac V.

=
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Nerve supply of the heart

= Parasympathetic fibers: from both vagi
mainly the left.
= Sympathetic fibers: from the upper 3-5

thoracic segments of the spinal cord.

Parasympathetic
= Both types of fibers: share in the (Vagal) Medulla
formation of superficial and deep cardiac Heart \
plexuses. Preganglionic
© Postganglionic \ Sympathetic

lies below the aortic arch.

ol The deep cardiac plexus: Blood

Vessels Spinal

lies deep to it. Cord

= The branches of these cardiac plexuses
reach the heart along the coronary
arteries and their branches.

=
Aalgdaldl Adadlowe - duaes Adsae - gule 1S ddladie - lobead! Joadl B >ladl
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate

! medic@mansnu.edu.eg




Wl ) gt | dettlr - bl | dalS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

=
Aalgdall Aladlowe - duaas Adsae - gule 15 Adlaie - lobewdl Joalsl B >lall = =]
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate T —
medic@mansnu.edu.eg IE ke

Aoolall Ascu sl Godacll Aoolall wnos sl asgall



tatt 7 NATIONAZ /0

Mediastinum

Definition: The median partition of the thoracic cavity between

the two lungs and pleurae.
Boundaries (extent):

=  Anterior: sternum.

=  Posterior: thoracic vertebrae.

= Superior: thoracic inlet.

= Inferior: diaphragm.

* On both sides: pleura and lung.

Mediastinum

Right pleural

Xiphoid

Anterior-
middle
and posterior
mediastina

EEEE
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Division of the mediastinum \9

Superior
Mediastinum

It is divided by an imaginary plane called Transverse Thoracic plane

(extending from the sternal angle anteriorly to the lower border of the
4th thoracic vertebra posteriorly) into:

= Superior mediastinum: above this plane.
= Inferior mediastinum: below this plane. It is subdivided by

the pericardium into: ‘:%-;,:-
+ Anterior mediastinum: lies between the body of o]
sternum and xiphoid process (anteriorly) and the
pericardium (posteriorly).
+ Middle mediastinum: Occupied by the pericardium.
L+ Posterior mediastinum: lies between the pericardium
(anteriorly) and the lower &8 thoracic vertebrae

(posteriorly).

s————1
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Each part of
Mediastinum

Content

-_—
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Superior Mediastinum

Boundaries: o7

= Anterior: manubrium sterni. e D superior

Left pleural Mediastinum
/

Right pleural
cavity

Transverse Thoracic Plane

= Posterior: upper 4 thoracic vertebrae.

= Superior: thoracic inlet.

= [Inferior: Transverse thoracic plane

= On both sides: pleurae and lungs.

=
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Superior Mediastinum (contents)

Muscles & remnants of thymus gland

Muscles:
4+ Longus coli muscle: in front of the vertebral column.

4+ Sternohyoid & sternothyroid muscles: attached to the

manubrium posteriorly.

Remnants of thymus gland: / behind the manubrium sterni.

= .
wuv@w—mmu—pu15m—wm1@,u o2 >
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The most posterior structure in superior mediastinum. @
Lies behind trachea and in front of the wvertebral o
column. o

Esophagus

Trachea

Right brachiocephalic vein

Azygos vein Superior vena cava

Three neural structures

1. Sympathetic chain

2. Right vagus nerve

3. Right phrenic nerve

sl ¥ 5 ) gt | dttlr - il | GmslS

Superior Mediastinum (contents)

Viscera

Root of right lung

Right atrium covered
with pericardium

Lies in the midline.
Posterior to the major vessels.
In front of the esophagus.

o behind & to the left side of the
esophagus.
Esophagus

Left common carotid

Trachea

Brachiocephalic artery

Right brachiocephalic vein

Left brachiocephalic vein

Superior vena cava v

! medic@mansnu.edu.eg

artery

Left recurrent laryngeal
nerve

Right vagus nerve - %‘\

Left superior intercostal
vein

Left vagus nerve

1
|
. ——— Arch of aorta

LS
v
.

\

A . .
——— Pericardium

\
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Superior Mediastinum (contents

Esophagus

ANe—

R
w)i [
— AN

v

Thoracic duct

—

‘ )

Left recurrent
laryngeal nerve

Vagus nerve

| Thoracic duct

Arch of
) azygos vein
Aorta
Esophagus .
ight main
bronchus
' ' Left main

bronchus

artery

| Trachea ‘ - >
| N

\J
o

4

e

-—

bronchial |

artery \ .‘ ‘

X

‘jﬁ“
Aalgdall Aladlowe - duaas Adsae - gule 15 Adlaie - lobewtl Anterior
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subclavian
artery

Left common

Superior Mediastinum (contents)

Thoracic inlet ™

Left principal
bronchus

Arterles ,"'Aortic arch & its branches et

Diaphragm

Inferior
vena cava

+ Aortic arch:

5 5 5 Esophagus
o behind lower half of manubrium sterni s
o 1n front of the lower part of the trachea. Aorta
* Branches of the arch: behind upper part of Esophagus
manubrium sterni: . Tk Left common carotd
o Brachiocephalic artery: ascends on the right S RV ey
_ Brachiocephalic artery ———— — Left recurrent laryngeal
side of the trachea. . \ ar ﬂw D nerve
Right vagus nerve - \ —
_ \ \\ ! —§ ——— Left subclavian artery
. . Right brachiocephalic vein 7
o Left common carotid & left subclavian . i o+ [ \ Left superior intercostal
. . ) a vein
arteries: ascend on the left side of the Left brachiocephalic vein (/ g \ T T—
trachea. g L) \
3 < Arch of aorta

— M N u Superior vena cava - ‘. / —
Aalgialdl Aladlowe - daa ’ .
International Coastal Roa ,' .

Pericardium
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Superior Mediastinum (contents)

Esophagus

Triiches Left common carotid
. / artery
Brachiocephalic artery — o

Left recurrent laryngeal
nerve

Right vagus nerve

Left subclavian artery

e 4

Right brachiocephalic vein
Right
Brachiocephalic
vein:

descends on the right side of
Brachiocephalic artery.

u/ 1/ —
_—dl [ Left superior intercostal
~ vein
o
a

Left brachiocephalic vein Left vagus nerve

. —— Arch of aorta

.
\
\
.
\

AY - .
—— Pericardium

Superior vena cava

Esophagus

Trachea

Upper half of Superior :
2 Vena Cava:p . Left su erlo_r P
intercostal vein: -

On the right side of aortic arch in —
line with right brachiocephalic on the left side of aortic arch. _— £ h :
. Right vagus nerve 1 g2 —f - Right atrium covere
Vein . ":_' K “‘ E '-"-- . wi%h pericardium
. . 3. Right phrenic nerve — = = B \5
Receives arch of azygos vein.

=
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Right brachiocephalic vein

Superior vena cava

Root of right lung




Superior Mediastinum (contents) I

Right vagus nerve:

descends on the right side of
the trachea.

Left recurrent Right phrenic nerve:
laryngeal nerve:

arises from left vagus and hooks descends on the right side of
below the aortic arch then ascends the right brachiocephalic vein

on the left side between the trachea and SVC.
and esophagus.

Left phrenic nerve:

descends on the left side of the
left common carotid artery and
aortic arch.

= -_—
Aal S oalSt o >lasl
Intc Dakahlia Governorate




Superior Mediastinum (contents)

Internal jugular vein
Recurrent laryngeal nerve

Right vagus nerve

Right lymphatic

duct Thoracic duct

Brachiocephalic artery & \ F—9% )
Brachiocephalic veins\\ W 72 \P.d p/ F : < eft subclavian artery

Right phrenic nerve Left common carotid artery
Superior vena cava Left vagus nerve
Ligamentum arteriosum
Aorta Pulmonary trunk
Pulmonary veins
Left phrenic nerve
Right ventricle Left ventricle
Parietal pleura
Diaphragm Visceral pleura

0 medic@mansnu.edu.eg m E—&m
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Superior Mediastinum (contents)

Esophagus

Left common carotid
artery

Trachea

Brachiocephalic artery Left recurrent laryngeal

: nerve
Right vagus nerve

Left subclavian artery

Brachiocephalic
lymph nodes.

Right brachiocephalic vein o
Left superior intercostal
vein

Left brachiocephalic vein Left vagus nerve

\
s3
S Arch of aorta
\\

\ - .
—— Pericardium

Para-tracheal
lymph nodes.

Superior vena cava

Superior trachea-bronchial
lymph nodes.

Paratracheal

Superior

tracheobronchial Bronchopulmonary

-_—
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Anterior Mediastinum

Boundaries:

Mediastinum

= Anterior: body of sternum.

Right pleural Left pleural

cavity

= Posterior: pericardium.

= Superior: Transverse thoracic plane

Inferior: diaphragm

On both sides: pleurae and lungs.

=
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Anterior Mediastinum

Contents: Junction between fibrous
pericardium and adventitia
= Remnant of thymus gland. of great vessels
= Sternopericardial ligaments (Superior & inferior). Viscoral layer

=  Sternocostalis muscle. pe‘r’i:::féﬁ:::

(epicardium)

= Lymph nodes.

= Loose areolar tissue. Pericardial
cavity

Sternopericardia

ligaments
Parietal layer

of serous

pericardium Fibrous
pericardium

; Sternopericardial ligaments.
T T Remnants of thymus gland T =]
- -

- W == International Coastal Road - 15" of May District - Gamasa C

Sternocostalis muscle oo mansou oo os Emee L
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Middle Mediastinum

Boundaries:

= Superior: transverse thoracic plane.

Mediastinum

Right pleural
cavity

Left pleural
cavity

= [Inferior: diaphragm

=  Anterior: anterior mediastinum.

= Posterior: posterior mediastinum.

= On both sides: pleurae and lungs.

=
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Middle Mediastinum

Superior vena Pulmonary

cava F i - » ‘ trunk
The g %y -Jr ] Left pulmonary
pe ri Ca rd i u m Right pulmonary (:’ ',' ’ veins
veins | :

Ascending aorta

Structures Structures

piercing the  gytside the
pericardium pericardium

-
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Middle Mediastinum (contents) ,

S

Structures Piercing the pericardium

" 8 major vessels entering or leaving the heart:
o Superior Vena Cava (SVC) & Inferior Vena Cava

(IVC) (entering).

o 4 pulmonary veins (entering).

o Pulmonary trunk &Ascending Aorta (leaving).

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa




Esophagus l 1 Left recurrent
laryngeal nerve

Trachea

Left vagus nerve

Arch of aorta

Ligamentum
arteriosum

Al 5 ) gmsail| dtols - widad| dmulS

Middle Mediastinum (contents)

Bifurcation of the trachea into two main Superior
L. tracheobronchial
bronchi (right and left).

Inferior tracheobronchial LN (below the

Bronchopulmonary

Bifurcation of trachea).
Bifurcation of the pulmonary trunk into trachg‘;ﬁ:frr,chm

right & left pulmonary arteries.

Phrenic nerve.
Pericardiophrenic vessels.

Aalgdaldl Sdadlows - Guaas Adsae - gube 1S5 ddlade - ol Joad! !A
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Posterior Mediastinum

Mediastinum

= Anterior: pericardium & diaphragm.

Right pleural Left pleural

= Posterior: lower & thoracic vertebrae.

= Superior: Transverse thoracic plane.

= Inferior: diaphragm

On both sides: pleurae and lungs.

=
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Descending thoracic aorta.

Esophagus: on the right side of the aorta then becomes

anterior to it.
Right & left vagi: form esophageal plexuses.
Thoracic duct: on the right side of the esophagus.

Azygos & hemiazygos veins (superior (accessory) &

inferior).
Splanchnic nerves: branches of the sympathetic chain.

Posterior mediastinal lymph nodes.
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Posterior Mediastinum (contents)

Trachea

Arch of azygos

vein

Right principal
bronchus

Tracheobronchial —/ ||

lymph nodes 1
1

Azygos vein ——+
|

Thoracic duct

( Thoracic duct
1 {!
Rt ’; £ Left recurrent
| 9 j laryngeal nerve
R (‘{ ,/

() f
_— ;3 /,’* Vagus nerve

{/ /

é),) A L Arch of aorta

[

[

/
u

N)

aorta

— Aorta

e 15 Gdlaie

District - Gamas
medic@mansnu.edu.eg

r I N .
|
1 b

Left principal
bronchus

Descending thoracic

Esophagus

=1 =
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1. 2nd costal cartilage.

2. T4M5disc or Lower border of T4 or upper
border of T5

Inferior
mediastinum

-_—
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Arch of aorta (2)

Sternal angle

1. Termination of the ascending aorta. —

2. Beginning & termination of the aortic aorta (1)

arch Descending

Pericardium Horeek ool
3. Beginning of the descending thoracic

aorta.
4. Bifurcation of pulmonary trunk

5. The azygos vein opens in the SVC & SVC _
pierces the pericardium. Diaphragm

Abdominal aorta (4)

-_—
Aalgdall Aladlows - ducaoes Adsde - guale T —_ =— B
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate

L0 medic@mansnu.edu.eg




Wl ) gt | dettlr - bl | dalS

Esophagus E B
. Thoracic duct
SN——
. ] Left recurrent

echen — B ; [
1. Bifurcation of the trachea at the carina. Rightpmdpalve'" i (@ //, reetens
2. Thoracic duct crosses behind the 2 on =
esophagus to become on its left side. ‘
3. Theanterior borders of the lungs & 4// A\ S
pleurae meet each other in the o i

lymph nodes RorG

midline.

Esophagus

Azygos vein

Thoracic duct

Aorta

-_—
wuuw—umu ”9152.34..1-—.21.
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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= MCO

Stru ctu re Med iaSti na RN : }}— Thoracic duct
Vi

1. Thymus Gland | Superior & Anterior mediastina Trachea | ;* I i il
2. Phrenic nerve |Superior & middle mediastina IF— Vagus nerve
3.Trachea . | Superior & middle mediastina B ’:l'— Arch of aorta
4. Thoracic duct | Superior & posterior mediastina Right principal 2 @ //

5. Esophagus Superior & posterior mediastina - \\\ﬂ > @) ¢

A

6. Vagus nerve Superior & posterior mediastina

+ Ascending aorta in the middle

. . Left principal
mediastinum bronchus
7. Aorta + Arch is in the superior mediastinum. Tracheobronchial G Lk
lymph nodes b
4+ Descending aorta is in the posterior Azygos vein Esoihagis
mediastinum.
Thoracic duct
Aorta
u Aalgdall Aladlowe - duacs Adsae - gule 15 Adlaie - lobewll doadl B >iall _E]' "E]
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate -
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Development of the heart (part 1)

Department of human Anatomy and Embryology
Faculty of Medicine
Mansoura National University, Egypt
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Developrhéht of the Heart

2 Endocardial
heart tubes

At the beginning of the 4th week.

v
Single endocardial
heart tubes

2 sources:
* Angioblastic cells.
* Myo-epicardial mantle.

/L Myoepicardial
mantle
* The heart starts as 2 heart tubes.
* The 2 tubes fuse with each other to form a single tube.
e This tube has 2 ends:
v" \Venous end: where the blood enters the heart. | “ e
v Arterial end: where the blood leaves the heart. * mesocardium
‘ -— Pericardial
cavity
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* Aconstriction appears in the heart tube dividing it into 2 parts:
o Primitive atrium.
o Primitive ventricle.
* Another 2 constrictions appear in the primitive ventricle dividing it
into 3 chambers:
o Primitive ventricle.
o Bulbus cordis.
o Truncus arteriosus.

* Another dilatation appears in the primitive atrium called sinus

venosus.

* Truncus arteriosus.
* Bulbus cordis
* Primitve ventricle
* Primitive atrium
A * Sinus venosus
At this stage the heart tube is connected to the esophagus by a dorsal

mesocardium.
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Developrheht of the Heart
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Development of the Heart

Arterial
outflow Mesocardium Sinus
= Elongation of the heart tube results in its folding to Lin
Primitive Bulbus cordis
become U-shaped. felcomeiiy
. i Primitive .
" The dorsal mesocardium becomes absorbed giving — ~°  © atrium /— ansvers
a passage between the arterial and the venous ends Venous
return
of the heart called transverse Sinus of
pericardium. ey e pe 2
it . i Transverse Sinus of
Mesocardium

pericardium

. Lateral view _
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Development of the Heart

» Further elongation of the heart tube to become S-shaped
and consists of:
4+ Ventral limb: the truncus arteriosus and the bulbus
cordis.
4+ Transverse limb: the primitive ventricle.
4+ Dorsal limb: the primitive atrium and the sinus

venosus.
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Sinus venosus

Aortic arches

Development of sinus venosus:

The sinus venosus lies in the mesoderm of septum transversum (future
diaphragm).
At an early stage it is formed of:

* Body: which opens in the primitive atrium by Sino-Atrial

orifice which lies transversely. Pericardial

cavity

= 2 horns (right and left): each horn receives 3 veins:
Vitelline vein: carries un-oxygenated blood from the yolk sac.

Umbilical vein: carries oxygenated blood from the placenta.

Common cardinal vein:

Carries un-oxygenated blood from the body wall.

< K|+ #

It is formed by union of anterior and posterior cardinal veins.

Q: VEINS W OPEN IN SINUS VENOSUS

: tréﬁsversum
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Sinus venosus

.
) P ) Coronary
Fate of sinus venosus: G\ PN ) Si”“s\f‘\\

Primordial
atrium

The right horn: forms the smooth posterior part of right atrium.

The left horn &the body: form the COronary sinus.

The Sino-Atrial valves:
= The upper end of the right and left valves: fuse together to

form Septum Spurtum. U
Left and right
horns of sinus venosus

= The left venous valve: forms part of Inter-atrial septum. 5 e o010

= The*ight venous valve:
The upper 1/3 with the septum spurium: gives the
*

Left Venous
Valve

crista terminalis. Right Venous

Valve ~

The middle 1/3: will give the valve of inferior vena

*
cava.

The lower 1/3: will give the valve of the coronary sinus.
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Cause: the heart tube bends to the opposite direction. TR
Features: normal
C ) postition
= The heart is displaced to the right.

=  The heart chambers are reversed as in mirror

image. y

Cause: genetic factor. .‘

Features: all body organs are reversed.

Cause: failure of formation of thoracic wall.
Features:
= The sternum is separated into 2 halves. - s
= The pericardium is opened.
= Partial or complete exposure of the heart.

vw.medingia.net
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Atrio-Ventricular canal

Division of A-V canal:
= At the end of the 4th week: dorsal (superior) and

ventral (inferior) endocardial cushions appear in the
A-V canal.
= The 2 cushions grow and fuse together to form

Sinoatrial
orifice

Common AV
canal

Endocardi

Mitral
cushion Tricuspid
valve

valve

septum intermedium which divides the A-V canal

Venti

into right and left halves.

Fate of A-V canal
= The upper part: forms part of the corresponding

Interventri
forame

Interventri
septur

atrium (Rt and Lt).
= The lower half: forms part of the corresponding
ventricle (Rt and Lt).

common
AV canal

right AV canal

superior
EC

= The septum intermedium: shares in the formation

of inter-atrial septum and membranous part of the

lateral

inter-ventricular septum. EC
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Anomalies of Atrio-Ventricular canal >

Mitral Stenosis

A. Persistent A-V canal: or Persistent atrioventricular canal

Cause: failure of development of septum intermedium. Tricuspid regurgitation
Features:
= There is a single channel between the 2 atria and the 2 ventricles.

Persistent
A-V canal

= Jtis potential cyanotic heart disease.

B. Unequal division of A-V canal:
1. Mitral Stenosis &/or tricuspid regurgitation:

Cause: deviation of septum intermedium to the left. en

Features: narrow mitral orifice and wide tricuspid. There is ASD
and VSD.

2. Tricuspid Stenosis &/or mitral regurgitation:

Cause: deviation of septum intermedium to the right.
Features: narrow tricuspid orifice and wide mitral. There is ASD
and VSD.

Tricuspid Stenosis
&/or

Mitral regurgitation
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3. Mitral Atresia:

Cause: complete fusion of the cusps of mitral valve.

Features: small left ventricle and large right ventricle.

Aorta is reduced in
size (diameter)

Blood flow to the
body is supplied by
the ductus arteriosus

Mitral valve
Left ventricle closed or atretic

cavity is small
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Anomalies of Atrio-ventricular canal
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4. Tricuspid Atresia:

Cause: complete fusion of the cusps of tricuspid valve.

Features: small right ventricle and large left ventricle.

& S
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1. Septum primum.

e —

Right Left
2. Septum secundum. atrium atrium

(1]
W | c

Newral Plate Border Neural Plate  Epidermis

3. Septum intermedium.

Septum spurium i

4. Left venous valve of sino-atrial orifice. EERNeriote vaive .
Cmmmt—/ 4 ‘\

Neural Fold

5. Some cells of neural crest.

Right venous valve
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Atrial Septal defects (ASD
TRILOCULAR HT e s ( ) @\

2. Persistent foramen primum 3. Persistent foramen secundum
Cause: failure of development of inter-atrial < (Patent ostium primum): (Patent ostium secundum):
septum. Cause: failure of fusion between the septum  Cause:
Features: primum and intermedium. ® Excess destruction of septum primum.
b . . .
= The heart is formed of one atrium and 2 Features: i @it dloveliopraren: off Sep(iimm S AT,
. .. c Features:
i ®  There is opening in the lower part of inter-
ventricles. P & P ® There is opening in the upper part of inter-atrial

atrial septum. septum.

B The most common form of ASD.

Common
atnum

Septum
| primum
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Foramen ovale Defects

1. Patent foramen ovale: 2. Probe patent foramen ovale:
Cause: failure of fusion between septum primum and q Cause: failure of complete fusion between
secundum. septum primum and secundum. Cause: fusion between septum primum and
Features: Features: secundum during intra-uterine life.
=  There is an opening between the right and = Present in 20-30% of people.
left atria. =  No symptoms. Features: leads to intra-uterine fetal death.
" Blood passes from right to left during ®  There is a very narrow passage between
crying or exercise due to increased venous septum primum and secundum which
pressure). allow a probe to pass and not the blood.

\
Inferior vena cava

Left atrium

a®

Aalgdall Aladlows - duaas Adsae - gule 15 Adlaie - lobewaltl Joall B >lall [ o = =1
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate - = 0 —

medic@mansnu.edu.eg
Acotall vl Sogall




Wl ) gt | dettlr - bl | dalS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

Development of the
heart
(part 2)

Department of human Anatomy and Embryology
Faculty of Medicine
Mansoura National University, Egypt
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Arterial end
Process of division:

At the upper end of the truncus arteriosus: Truncus arteriosus

= 2 ridges (right & left) appear then fuse together to form Bulbus cordis

the aorticopulmonary septum which grow distally
Primitive ventricle

taking a spiral course (180°).
Primitive atrium

Sinus venosus

g

The spiral aotico-pulmonary septum divides the truncus as

follows: Venous end

At the upper part:
* Anterior part: ascending aorta.
* Posterior part: pulmonary trunk.

At the middle part: AV septum
* Right part: ascending aorta.

*  Left part: pulmonary trunk.

At the lower part:
+  Anterior part: pulmonary trunk. Muscular AV septum
* Posterior part: ascending aorta V i . .
- : : ——— entricular -
IWE EW w» Sl i contribution

= med septum
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Process of development: At the upper end of the bulbus cordis. = FEach of the aortic & pulmonary orifices has 3 cusps.
= The pulmonary cusps are one anterior & 2 posterior
* 4 Endocardial cushions appear: (right & left) while the aortic cusps are 2 anterior

(right, left, anterior &
posterior).

(right & left coronary cusps) and one posterior (non
coronary cusp).

» The right & left ridges fuse with each (A swelling \,.-,.\
Right ~ ~
other dividing the orifice into: / & ""\ e 0 (
Anterior part: pulmona ( Q'\\ * 4 "\%
. f. p ) p ry Leﬂ/ / Fused/a‘.
oririce. bulbar F bulbar
| W N 2 = G
Posterior part: aortic orifice. (P T aive
swelling
Anterior Aorticopulmonary
cusp septum “‘a
V E
Anterior part
Semilunar valve (pulmonary orifice) :{’
PR P N
EMT Remodellng g .' s Elongation .‘ 'a‘ ' :
£ 7 i A K Posterior part ¥
< & (Aortic orifice) 1\‘%
—ATLE1OF " mm
Key I Myocardium Endocardium « Mesenchymal cells Cardiac jelly ::"_::T;“M;y’:‘lcusp

=2 medicapmansnu.sdu.es Superior viewz=s=ss | E1rae
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Anomalies of truncus arteriosus & bulbus cordis .
N\C C

TRANSPOSITION OF GREAT VESSELS

1. Persistent truncus arteriosus:

Cause: failure of development of the spiral septum. \ Cause: the aortico-pulmonary septum fails to spiral.
Features: Features:
= The truncus arteriosus persists as single trunk. » The aorta arises from the right ventricle while the
= [t receives blood from both ventricles. pulmonary trunk arises from the left.
= Accompanied by ventricular septal defect
(VSD).

Aorta NOFmal heart

Pulmonary
artery

d-Transposition of the Great Arteries

Truncus
arteriosus
- Aorta
— (transposed)

Pulmonary
trunk

™~ Pulmonary artery
(transposed)

Ventricular LT l) l")I e r l) a l't

septal defect

Ascending
aorta

]
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3. Fallot’s tetralogy: The most common cyanotic heart disease.

Cause:

. e . Over-riding
= Unequal division of the truncus arteriosus. aorta
(Deviation of spiral septum towards the pulmonary trunk)

leading to:

+ Pulmonary Stenosis.

+ Widening of the aorta.

4+ The bulbar ridges not share in the formation of (1) Pulm.

stensosis
interventricular septum.

Features:
» | Pulmonary Stenosis. (2VSD

= L_Hypertrophy of the right ventricle.

* 7, Overriding of aorta on both ventricles. typepophy ot
—_ Right. ventricle
=(| VSD.
M N U e e e s e SR
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4. Anomalies of Semilunar (aortic & pulmonary) valves:
+ Aortic Stenosis: due to partial fusion of the cusps of aortic valve.
+ Aortic Atresia: due to complete fusion of the cusps of aortic valve.
<+ Pulmonary Stenosis: due to partial fusion of the cusps of pulmonary valve.
4+ Pulmonary Atresia: due to complete fusion of the cusps of pulmonary valve.

Stenotic Pulmonary Valve

HEALTHY AORTIC VALVE

Aortic Valve Closed DA

............... Hypoplastic
transverse aortic arct

AORTIC VALVE STENOSIS
C|9$ed

Conoventricular VSD - . ( - . X .
B “*Aortic atresia

Open

4 .
4 %
- o

Aortic Atresia Pulmonary Atresia
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1.

The inter-ventricular septum consists of 2 parts:

Muscular part.
Membranous part.

Appears as a crescentic ridge from the floor of
primitive ventricle then gradually enlarges.
Its upper end is separated from the septum

intermedium by inter-ventricular foramen.

Closes the inter-ventricular foramen.
Derived from:

1. Septum intermedium.
2. Right & left bulbar ridges.

Membranous part of IVS

Muscular
part of IVS

Foramen ovale

Septum intermedium

-Membranous portion - grows
down from the endocardial
cushions

Muscular portion - grows up
from the base of the primitive
ventricle

Wall of the left ventricle

septum

intermedium

Inter-ventricular
Foramen

M N u e
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate
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The right ventricle develops from:
1. Right % of the primitive ventricle (gives the rough part). Arterial end
2. Antero-lateral part of bulbus cordis (gives the infundibulum).

3. Lower part of the right 2 of A-V canal. Truncus arteriosus

Bulbus cordis

Primitive ventricle

Primitive atrium

Sinus venosus o
Sinoatnial

A)\ orifice
17 '
Venous end 9

Mid line

Endocardial —
cushion

Interventricular-

foramen
Interventricular
septum
-_—
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Ascending aorta

Aortic valve

The left ventricle develops from:

|
Aortic vestibule Left atnal chamber

1. Left % of the primitive ventricle (gives the rough part). Arterial end

Anterior cusp
of mitral valve

Anterior papillary

2. Postero-medial part of bulbus cordis (gives the aortic vestibule). pitar
Truncus arteriost

3. Lower part of the left 2 of A-V canal.

Posterior cusp
of mitral valve

Posterior papillary
muscle

Bulbus cordis

Primitive ventricle

Primitive atrium

Sinoatrial

Sinus venosus orifice

g

3

Endocardial —
cushion

Venous end

Mid line

Interventricular-
foramen

Interventricular
septum

-_—
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Cause: Complete absence of inter-ventricular septum
(failure of development of both muscular & membranous parts of
inter-ventricular septum).
Features: -
» The heart is formed of 2 atria & one ventricle.
C

Single ventricle

Cause: failure of development of membranous part of the inter-
ventricular septum due to:

1. Deviation of septum intermedium to right or left.

2. Failure of development of bulbar ridges.

_. Opening between

Featlll'eS: . ) ventricles (VSD)
Tricuspid
valve

= There is a small foramen between the 2 ventricles. Bulbar ridges

=
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3. Muscular ventricular septal defect (VSD):
Cause: due to perforations in the muscular part of the I.V. septum.

Doubly committed

Subarterial VSD
(AKA Subpulmonary, Outlet,
Supracristal, and Conal Septal)

Features:
= There may be single or multiple small openings in the muscular

Muscular VSD

(AKA Trabecular)

part of the septum.

Perimembranous VSD

(AKA Paramembranous,
Small VSD Membranous)

Muscular VSD

Inlet VSD Muscular VSD (AKA Trabecular)
(AKA Trabecular)
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Fetal circulation

Department of human Anatomy and Embryology
Faculty of Medicine
Mansoura National University, Egypt

-_—
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Definition:

 Circulation of
blood between the
fetus and mother
and through the
fetus.
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Steps of Fetal Circulation before birth

1) At early embryonic life the umbilical cord contains:

Umbilical
arteries

* 2 umbilical veins (Rt. &Lt.): carry oxygenated § Umbilcal
blood from the mother to the fetus. .® jj

* 2 umbilical arteries (Rt. & Lt.): carry non- Urr;gurlécat
oxygenated blood from the fetus to the mother.

Placenta

2) Later on, the right umbilical vein

regresses. So, the umbilical cord contains
only left umbilical vein and 2 umbilical
arteries.

2 5
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3) The oxygenated blood reaches the fetus through the left umbilical vein. Then undergoes 2
pathways:

a) Long circuit: Y Tl "a.m“":::;::" b) Short circuit:
) 8 wacaaary: e T _—
=t P ORD) /! the main part
Small amount S ~— passes directly
passes through the fert nepaticvein — I S ok

S :
left branch of By - from the left

Portal sinus

portal vein to the | _ rerarvein— branch of portal
liver then to the —— = -~ |Vejn to the IVC

IVC through the Rt.
and Lt. hepatic

= - | through the
ductus venosus.

umbilical
arterics

.
velins.
. \.’—-’"
= Placenta
" "
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atrium. Then divides into 2 parts:

4) The blood passes from the IVC to the Rt.

a) The major part:

* |t passes through the foramen
ovale to the left atrium.

* Then passes to the left
ventricle.
* Then through the aorta.

Aalgiall Gdladlowe - decaoas Adsae - gale 15“—#\&“!@3“ B2 >laS
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Aorta

Umbilical
Arteries

Umbilical Vein
Fetal Circulation




b) Small part:

Superior

* |t mixes with non-oxygenated blood
coming from SVC.

trunk.

* Then passes to the right ventricle.
* Then passes through the pulmonary

Umbilical Vein
Fetal Circulation

Aalgdall Aladlowe Zm‘ng“—’au15m—‘ebm|‘{l3.um
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Umbilical
Arteries




5) The mixed blood reaching the
pulmonary trunk divides into 2
parts:

Aorta

Pulmonary trunk Ductus arteriosus

Superior vena cava Left pulmonary artery

-
Right pulmonary artery L / Left pulmonary vein

-
Right pulmonary vein =X ‘ N —

* Small amount passes to the
lungs to supply them.

* The major part passes through
the ductus arteriosus to the
aorta to supply the lower part of
the body.

F > rale ‘ 37'
B - // \)"ﬂ - .4\ R \ Inferior vena cava
Hepatic vein ‘ = : - \ \
| { =
Ductus venosus ' ) \ort

Liver

Hepatic
portal vein

Umbilical vein
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6) Finally, the less
oxygenated blood
passes through the two
umbilical arteries to
the placenta.

- M N U

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Aorta

Pulmonary trunk Ductus arteriosus

Superior vena cava Left pulmonary artery

Right pulmonary artery . & Left pulmonary vein

Right pulmonary vein

| Foramen ovale

Hepatic vein
Ductus venosus
Celiac trunk

Liver

Hepatic

3 Superior mesenteric arte
portal vein / P Y

Umbilical vein
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Steps of Fetal Circulation before birth

Lungs

Livar

Placema
{c) Schama ol fn1al circulation
-_—
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Fetal Circulation before birth

ductus
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At birth the fetus is exposed to 2 factors:

1.
A) Ligature
of the 2.
umbilical
cord. 3.
4,
5.

Obliteration of the left umbilical vein and forms the
ligamentum teres hepatis. MCQ

Obliteration of the umbilical arteries will give the medial
umbilical ligaments.  MCQ

Obliteration of the ductus venosus to form the ligamentum
venosum.  MCQ MCO
The ductus arteriosus will give the ligamentum arteriosum.
Reduction of pressure in the right atrium.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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MCQ

MCQ

MCQ

MCQ


At birth the fetus is exposed to 2 factors:

1. Lungs become functioning.
B) Exposure to |2. The pressure inside the left atrium is

cold. increased.
3. The ductus arteriosus is occluded and gives

the ligamentum arteriosum.

s————1
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At birth the fetus is exposed to 2 factors:

A) Ligature of the umbilical cord.

1. ligamentum teres of the
liver. oot atrn
2. Medial umbilical roor versnci
Igaments. m-;:
Igamentum venosum.
Igamentum arteriosum. ey
. reduction of pressure in
the right atrium. e v

N ] E
M N U o
"""" Closure of

umbilical arteries

TIFNET

Arch of aorna

Closure of ductus
arteriosus

Left puimonary anery

Establisnhment of
pulimonary-circulation

Left ventricie

Descenaing aorta

Gastrointestinal
tract

C.1LA

ICA



At birth the fetus is exposed to 2 factors:

Fossa ovalis
(obliterated
foramen ovale)

Ligamentum venosu m

{obliterated ductus venosus) :

Ligamentum teres
(round ligament) of liver
(obliterated umbilical vein)

Medial umbilical ligaments
{occluded part of umbilical arteries)

Postnatal circulation

Ligamentum
arteriosum
{obliterated
ductus
arteriosus)

B) Exposure to cold.

<. |1 lungsbecome

= ) functioning.

2. the pressure inside

the left atrium is
increased.

3. ligamentum
arteriosum.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa




il ¥ 5 gmsail!| dasls - cadall dulS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

Changes in Fetal Circulation at birth

PATENT

Pressure difference between the 2 atria will result ir Lyl

(VALE

1. Septum primum is pressed against septum secundum with ,‘ﬂ SETMAN
()
closure of foramen ovale. U SETIMERMN :
2. Septum primum will give the fossa ovalis. sy ey \ | !
SECUNDUM

SECUNDUM

3. Crescentic inferior margin of septum secundum will give
~ FOSSA OVALIS

the annulus ovalis.

annulus ovalis

fossa ovalis

2 "
—
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Development of Aortic Arches

Department of human Anatomy and Embryology
Faculty of Medicine
Mansoura National University, Egypt

-_—
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Time: at the beginning of 3" week.

Source: from angioblastic cells
(mesoderm).

Process of development:

- Angioblastic ce
form islands of cells.

P ED D s
- The central cells separate to form . - 5
peripheral cells

blood cells, while the peripheral cellsformblood vessels
form the blood vessels. central cells form

blood cells

—_—
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First

PrOCQSS: aortic arch

Ventral
aorta

By the 4th week:  cimie

heart tube

two blood vessels
appear

(right & left primitive
Aortae).

Dorsal
aorta

Pulmonary

=)

t dorsal
orta

trunk

Fused dorsal
aorta

wuv‘mw—m‘.ﬂu—,‘u15m—wwnq¢,u s S
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First — horns of aortic sac

aortic arch
Aortic sac

Truncus
\ arteriosus

Single
heart tube

" 4

Left dorsal
aorta

Right and left
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Development of Arteries

i ;ﬁ: Right and left
. First — horns of aortic sac

JEach aorta is U- shaped e SEarh
havi ng: aorta Aortic sac
» ventral aorta. Frmit siisioes
= dorsal aorta. _ Single

JdThe 2 Ventral aortae: Borsal dorsal Left dorsal
aorta rta aorta

= aortic sac

* right & left aortic horns.
JThe 2 dorsal aortae:

= common dorsal aorta.
6 pairs of aortic arches. A ant

—_—
M N u e aamm — e R g,
aaaaaaaaaaaaaaaaaaaaaaaaaaaa of May District - Fused dorsal

aorta
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Ventral

JEach aorta is U- aortae
shaped having:

= \/entral imb: called
ventral aorta.

» Dorsal limb: called
dorsal aorta.

Right
dorsal
aorta

Left
dorsal
aorta

aqnj Jeay
oIy
Left
heart tube

= .
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JThe 2 Ventral aortae:

= The lower ends fuse
together to form aortic
SdcC porsal porsal
aorta

= The upper ends remain  *™
separated to form right
& left aortic horns.

2 "
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JdThe 2 dorsal aortae:
= unite caudally to form A;;t;c
common dorsal aorta.
16 pairs of aortic arches

connect the aortic sac and

. i Left
its horns to the dorsal .5“:“. vorsa

aorta.
Common
' = - as - ' ' o o
aaaaaaaaaaaaaaaaaaaaaaaaaa _ 15" of May District - Gamasa City - Dakahua Governorate A= T -‘-:'
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Fate of the aortic arches:

d 1st arch > Degenerates.

maxillary artery

d 2nd arch - Degenerates. Rest forms

stapedial artery
A 3 arch:
= Proximal part forms
artery.

N.B. External carotid
as a new bud

Distal part joins dorsal aorta to form
internal carotid artery.

"A.QMMEMILLA\.?--_.&_NIHLS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

Development of Arteries

1st intersegmental artery

VEVIETY 1

Internal :
Carotid }

Rest forms

4

common carotid

artery (Ex) arises

wu'@w—m‘gu—,‘u15m—q@w|€4,.u s S
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Stapedial pA

Common Carotid [

tVaxillary

__‘ Internal
g Carotid

kK] Common Carotid

4

4
Left
Dorsal 9

Aorta 6

y4 Stapedial B8

3

7

Common
Dorsal aorta




aala ¥l 5 J,_.a.m daals - ol duls
Faculty Of M d MANSI)URA NATIONAL UNIVERSITY

Development of Arteries

1st intersegmental artery

Fate of the aortic arches: 1 | Maxilan A fVaxillary
d 4th arch 2 Carotidf  NeseS  Stapedial P 7)Y Stapedial - Internal 2
j Caroti
n R|ght forms the proxima| part of the 3 Common Carotid EJllk] Common Carotid 3

right subclavian artery. 4 4 4 Loft
= Left: forms part of the aortic arch D e -Do?'sal 5
between the left common carotid and [y - Aorta g

left subclavian arteries. 7 : 7

d 5t arch > Degenerates completely
d 6t arch: @\

» Right: forms the right pulmonary

artery.
» Left: forms the left pulmonary artery Common
and ductus arteriosus. Dorsal aorta

- —_———
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Fate of the
aortic arches:

Wl ) gt | dettlr - bl | dalS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

1st intersegmental artery

VEVIETSY 1 tMaxillary
Internal Internal

) q
Carotid jj - Stapedial P y3 Stapedial ‘. Carotid 2

Rt. Common Carotid EEEEK] Lt. Common Carotid

Right Subclavian a ‘Al Aortic arch

Right 6 6 Left
Pulmonary Pulmonary

3
4
5
6
7

<
Aortic

Brachiocephalic a
Sac Ductus
)
>

arteriosus 8\{\
00{;

,bO

Left

Common Subclavian
arte

Dorsal aorta ry
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®\ 1st intersegmental artery

Derivatives of aortic sac: SAQ

A. The right horn: forms the
brachiocephalic artery.

B. The left horn: forms the aortic
arch between the brachiocephalic
and the left common carotid arteries.
C. The aortic sac: forms the aortic
arch proximal to the brachiocephalic
artery.

1

2
3

4
5
6
7

Aalgdall Gladlowe - deaoas Adgaee - ”u15m—ww|e}3.ﬂw
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VEVIETSY 1 tMaxillary
Internal Internal

Carotid j§ . 2 yA Stapedial ‘_ Carotid
Rt. Common Carotid EEEEK] Lt. Common Carotid

Right Subclavian a YR Aortic arch

Right 6 Left
Pulmonary Pulmonary

C
Aortic

Sac Ductus
arteriosus

Brachiocephalic a

2

3
4
5
6
7

Left
Common Subclavian

Dorsal aorta


SAQ

Highlight


Development of Arteries

1st intersegmental artery

Embryological origin of aortic
arch:

+ The proximal part arises from the
aortic sac.

+ The 2 part arises from the left
horn of aortic sac.

+ The 3" part arises from the left 4t
aortic arch.

+ The distal part arises from the left
dorsal aorta between the 4t & 7th

alms." u Aalgdall Aladlowe - duaoes Aidsae - gule 15 Adlaie - lobewad! Joaldl B >lall
aaaaaaaaaaaaaaaaaaaaaaaa - 15" of May District - Gamasa City - Dakahlia Governorate

1

2
3

4
5
6
7

Maxillary
Internal

. (]
Carotid [f |- Stapedial P

Rt. Common Carotid [

Right Subclavian a I’ Aortic arch

Right
Pulmonary

Brachiocephalic a

Common
Dorsal aorta

C
Aortic

tVaxillary

Internal
y4 Stapedial | Carotid 2

K] Lt. Common Carotid

Left
Pulmonary

3
4
5
6
7

Sac Ductus
arteriosus

Left
Subclavian
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Congenital Anomalies

1- Patent Ductus Arteriosus

Tetralogy of Fallot

(P D A) - Patent Ductus Arteriosus

« Cause: the ductus arteriosus remains ~ ~"" e
patent. prelishy
Features: Verisiir

0 Common potential cyanotic heart Septa'defea
disease. Right ventricular

hypertrophy

U There is a duct between the left
branch of pulmonary artery and aortic
arch distal to its branches.

O May be accompanied with other
diseases as Fallot’s tetralogy.

—_—
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Congenital Anomalies

2- Coarctation of the aorta:
Cause: constriction of the aorta distal to the origin of

. Aorta
the left subclavian artery. AANue
Features: Coarctation
« occurs in 10 % of cases of congenital heart diseases. Ductus |
« There are 2 types: \ arteriosus /,~ Coarctation

A. Pre-ductal:
O Coarctation of the aorta proximal to the
entrance of ductus arteriosus.
O The ductus remains open (PDA).
O If closed, it is incompatible with life.
B. Post-ductal:
O Coarctation of the aorta distal to the
entrance of ductus arteriosus. R Bt
O The ductus usually closes.
O Collateral circulation develops.

B. Postductal

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
0 medic@mansnu.edu.eg




Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

The apex of the heart is formed by ......
A) left atrium
B) right atrium
C) left ventricle
D) right ventricle
E) both ventricles

s————1
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* The left surface of the heart is formed by:

A) left atrium only
B) right atrium only

C) right ventricle only
D) both ventricles
E) both atria

2 "
—
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The right surface of the heart is formed by:
A) left atrium only
B) right atrium only
C) right ventricle only
D) both ventricles
E) both atria

s————1
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Base of the heart is formed by:
A) left atrium only
B) right atrium only
C) right ventricle only
D) both ventricles
E) both atria

s————1
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What separates the rough part and the smooth part of

the right atrium?
A) Musculi pectinati
B) Fossa Ovalis
C) Annulus ovalis
D) Crista Terminalis
E) Right auricle

Mu|ww—mmu—,‘u15m—wh‘u doadl S ladl
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Thymus gland lies in which mediastinum?
A) Anterior and superior
B) Middle and superior

C) Superior and posterior
D) Anterior

E) Posterior

2 "
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Trachea lies in which mediastinum?
A) Anterior and superior
B) Middle and superior

C) Superior and posterior
D) Anterior

E) Posterior

M N U e e e e ey e e g e
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Thoracic duct lies in which mediastinum?
A) Anterior and superior
B) Middle and superior

C) Superior and posterior
D) Anterior

E) Posterior

2 "
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Esophagus lies in which mediastinum?
A) Anterior and superior
B) Middle and superior

C) Superior and posterior
D) Anterior

E) Posterior

2 "
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Mitral valve connects which of the following

A.

B.
C.
D
E.

Rig
Rig
Rig
Rig

nt ventricle with the pulmonary trunk
nt with left atrium
nt with left ventricle

nt atrium with right ventricle

Left atrium with left ventricle

AalgBall Aladlowe - duaas Adsde - gule 15 Adlaie - lobesad! Joadl B >lall
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The main part of right subclavian artery developed from the right

............ . Aortic arch artery
A. 3
B. 4t
C. 5t
D. 6th
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Tricuspid valve connects which of the following
A. Right ventricle with the pulmonary trunk
Right with left atrium

B

C. Right with left ventricle

D. Right atrium with right ventricle
E.

Left atrium with left ventricle

s————1
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Common carotid artery develops from which aortic arch
1st
2nd
3rd
4th
6th

—
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Maxillary artery develops from which aortic arch
1st
2nd
3rd
4th
6th

—
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* Brachiocephalic artery develops from
15t aortic arch

3" qortic arch

5th aortic arch

Right horn of aortic sac

m O O © >

Left horn of aortic sac

s————1
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* Medial umbilical ligament is the obliterated
Left umbilical vein

Right umbilical vein

Umbilical artery

Ductus venosus

m O O ® >

Ductus arteriosus
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* Is the obliterated left umbilical vein
Ligamentum arteriosum
Ligamentum venosum
Ligamentum teres

Medial umbilical ligament

m O O ® >

Lateral umbilical ligament

s————1
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* Middle cardiac vein is located in ......... .
A. Right coronary sulcus

B. Left coronary sulcus

C. Interatrial sulcus

D. Anterior interventricular groove

E. Posterior interventricular groove

s————1
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* Small cardiac vein is located in ......... .
A. Right coronary sulcus

B. Left coronary sulcus

C. Interatrial sulcus

D. Anterior interventricular groove

E. Posterior interventricular groove

s————1
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e Coronary sinus is located in ......... .
A. Right coronary sulcus

B. Left coronary sulcus

C. Interatrial sulcus

D. Anterior interventricular groove
E. Posterior interventricular groove

s————1
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* Apex of the heart is anatomically located in ........... intercostal space.

A. 4th
B. 5t
C. 6t
D. 7™
D. 9th
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 Tetralogy of Fallot is characterized by ....
Pulmonary regurgitation

Atrial septal defect

Mitral stenosis

Aortic stenosis

m O 0O ® >

Right ventricular hypertrophy
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M N u Aalgdall Aladlowe - duaas Adsae - gule 15 Adlaie - lobewdl Joalsl B >lall
aaaaaaaaaaaaaaaaaaaaaaaaaa - 15" of May District - Gamasa City - Dakahlia Governorate




Al 5 ) guiaid| duaols - el | dsdS
fffffff 0f Medicine - MANSOURA NATIONAL UNIVERSITY

 Tetralogy of Fallot is characterized by ....
Pulmonary regurgitation

Atrial septal defect

Mitral stenosis

Aortic stenosis

m O 0O ® >

Overriding aorta
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 Tetralogy of Fallot is characterized by ....
Pulmonary regurgitation

Atrial septal defect

Mitral stenosis

Aortic stenosis

m O 0O ® >

Ventricular septal defects
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* Coarctation of the aorta is characterized by .........
A. Aortic valve stenosis

B. Aortic valve regurge

C. Aortic artery narrowing

D. Overriding aorta

E. Right aorta
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 Abnormal connection between aortic arch and the left pulmonary
artery

a- Persistent ductus venosus

b- Right aortic arch

c- Persistent ductus arteriosus

d- Transposition of the great vessels
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* |left 4th aortic arch artery will forms
Internal carotid

Common carotid

External carotid artery

Proximal part of aortic arch

m O 0O ® >

Main part of aortic arch
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* Failed development of aortico-pulmonary septum causes
Persistent truncus arteriosus

Patent foramen ovale

Cortriloculare biatrial

Cortriloculare biventriculare

m O O ® >

Pulmonary stenosis
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* unequal division of the truncus arteriosus causes
Fallot's tetralogy

Patent ductus arteriosus

Aortic stenosis

Cortriloculare biatrial

m O O ® >

Cortriloculare biventriculare
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DESCRIBE Sinuses of the pericardium:

* Transverse sinus: lies between the ascending aorta and
S.V.C. 1t will come out between the pulmonary trunk and
the left auricle

* Oblique sinus: recess of pericardial cavity behind the left
atrium.
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SAQ

Compare between right & left ventricles

Wall
Cross section
Outflow part

Papillary
muscles

Moderator
band

Valves

Right ventricle

thinner
Semilunar
Infundibulum

3 (Anterior, posterior, septal)
Present

2 (Tricuspid, pulmonary)

Left ventricle

L 3 times thicker
Circular

Aortic vestibule

2 (Anterior, posterior)

Absent (No moderator band)

2 (Mitral, aortic)
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SAQ

SUMMERIZE  Blood supply of the heart

Arterial Supply Venous Drainage
= Right coronary artery. = Venae cordis minimi.
= Anterior cardiac veins.
= Left coronary artery. = Coronary sinus.
M N U D s it e SR
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SUMMERIZE CONTENTS OF Posterior
Mediastinum ( any 4 contents)

= Descending thoracic aorta.
= Esophagus: on the right side of the aorta then becomes anterior to it.
= Right & left vagi: form esophageal plexuses.
= Thoracic duct: on the right side of the esophagus.
= Azygos & hemiazygos veins (superior (accessory) &
inferior).
= Splanchnic nerves: branches of the sympathetic chain.
= Posterior mediastinal lymph nodes.
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Summerize Congenital anomalies of inter-

atrial septum
Atrial Septal defects (ASD)

~

1. Tri-locular (bi-ventricular) heart:

2. Persistent foramen primum

(Patent ostium primum):

3. Persistent foramen secundum

(Patent ostium secundum):

-
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Mention the components of Fallot’s tetralogy:

The most common cyanotic heart disease.

Cause:

= Unequal division of the truncus arteriosus. Features:
*, Pulmonary Stenosis.

" Hypertrophy of the right ventricle.

" Overriding of aorta on both ventricles.

= VSD.
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Mention Changes in Fetal Circulation after Ligature of the umbilical cord.

1. ligamentum teres of the liver.

2. Medial umbilical ligaments.

3. ligamentum venosum.

4. ligamentum arteriosum.

5. reduction of pressure in the right atrium.
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