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* Circulatory system is the system
responsible for:

AL(5) )50

> Distributing)nutrients and 0, to all body
tissues and[removing wastes and CO, from

all body tissues.
»Regulates body temperature.” ===
» Defence against infections and diseases.

dde Sadr b gw lymphatic system J3a (s

Can be divided into:

1. The cardiovascular system (CVS)

Heart and blood vessels
ceverd

2. Lymphatic system — ek 7" =2
Lymphatic vessels and lymphatic organs

Arteries ‘ \Veins
Superior G‘ e < _— Aorta

(4 i‘@ Puora

Inferior
vena cava

Y \\ Heart
¥ “
I X .




Arteries and VEinS Blood vessels

Ol
Theyare 0X) genated
* Artery: carries blood éwagfrom heart.
* Vein: carries blood towards)the heart.
AﬁJJ hey are deoxygenatec

* Arteries always take blood away from
the heart (a mnemonic to help you:

(artery=away).

exceptions (S 8 e J s

(Pulmonary artery & pulmonary veins)

Deoxygenated blood Oxygenated blood

<>

Away
from
Heart

Artery vs Vein

Towards
Heart



The heart

General characteristics:

OS5 (e Jery g aal) B e )

* The first structure starts working in embryonic life (by the end of 4th week).

* An enlarged internally subdivided@ood vessEB specialised for pumping.

* The heart is aligned obliquely in the thorax.. “«=¢ sk
il Tungsd) (e pall fada lgad sy Mﬂ\dﬁedﬂ@aw

* Pumps blood through®pulmonarv circulation and systemic circulation

\ow Pk'-ssu{e cic{ahown

* Situated in the middle mediastinum and surrounded bme«mm
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Location Of heart 4

« Mediastinum, is a space in the thorax Trachea
contains all the thoracic organs except the Thymus e
lungs.| —pleurawoms s . Base

®

«_Divided into two parts, superior and N — T 1horacie
inferior, the inferior mediastinum is e e s
further divided into anterior, middle and Esophagus QQ
posterior Sagittal view
afowﬂ//m%jh he lealt selous membrone (< - Superior mediastinum

* Pericardium is serous sac situated in the
middle mediastinum that surrounds and Anterior mediastinum
protects the heart. Middle mediastinum

creesemoementolihehert £ Posterior mediastinum




Pericardium

Boundaries: L e

» Anteriorly: body of sternum and
2"d to 6" costal cartilages .-+ Fwixeie @

» Posteriorly: 5t to 8" thoracic

vertebrae
»Inferiorly: diaphragm -« ..«
Mo @/dej D ad
MUSCLe .

* Functions of pericardium:

> Restrict excessive movements of
the heart

> Act as a lubricated container .ecwes

Pericardium

Middle mediastinum

pel cardliod Fluid.

Diaphragm



Pericardium

The pericggggwrpa/iﬁ divided into:

» Fibrous pericarstAIOAm (strong,
(1 4%
outer layer), attached firmly to the

.S D ==
diaphragm below » ol Jlo Osh sl

» Serous pericardium lines the
fibrous pericardium and divided into:

> Parietal pericardium - ‘et o=

> Visceral pericardium- rot 55,5

i : -ob/edy,
(epicardium)

Between the parietal and visceral
layers of the heart there is a thin film
of fluid called pericardial fluid G0m|)

smoothly & 2k sy enough lubricantion of the heart Jaz 43) (s

Endocardium

——

Parietal layer of

Pericardial fluid
Visceral layer of

Myocardium

Parietal
pericardium

| Air space ——
| | -
Balloon

Fibrous Pericardium

serous pericardium

serous pericardium



Pericardium

The pericardial fluid acts as a
lubricant to facilitates the movements
of the heart.

The parietal pericardium reflects
around the roots of the large blood
vessels to become continuous with
the visceral pericardium that closely
covers the heart.

Endocardium

Visceral
pericardium

Parietal
pericardium

Air space —K\

Balloon

Fibrous Pericardium

Parietal layer of
serous pericardium

Pericardial fluid

Visceral layer of
serous pericardium

Myocardium
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of serous €

Bajrié‘tﬁl"layéz% 5, 5531

Visceral layer
of serous G Ul

Serous pericardium




Visceral layer of
serous pericardium

Fibrous pericargd
blends wij 2 outer coat
of ccad@Plood vessels

Fibrous pericardium

Superior vena cava

Ascending aorta - _ ” ¥ aorta

Serous pericardium
visceral part

Fibrous pericardium blending with
adventitia of ascending aorta

Transve! : j / — Left pulmonary artery

Bifurcation of pulmonary trunk

Branches of right
puimonary artery
Left supenor pulmonary vein
Post caval recess

Right superior pulmonary vein — Left pulmonary venous recess

Right pulmonary venous recess Left inferior pulmonary vein

Right inferior pulmonary vein

Cut edge of Oblique pericardial sinus

mediastinal part of

panetal pleur — A point of pericardial reflection
pieUig

parietal pericardium folding
back on itself to join the
visceral pericardium)

Cut edge of fibrous pgg
(external) ang of
Seroy, internal)

Prominence marking
ition of oesophagus

— Fibros

Respiratory diaphragm

Serous pericardium P

Fibrous perigl®
to the PMragm

m attached

(lining fibrous pericardium)

Parietal layer of s€

pericardium
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Chambers of the Heart

 The heart contains four chambers:

— OR
>atria (atrium) and two

ventricles — ¢

Fohk Y/
The blood flows from ﬁt and Lt atria

to the Rt and Lt ventricles,
No connection between 2 ventricles or 2 atria

respectively.

ol ag>

RA+ RV (Right pump) Right heart
(or pulmonary circuit)

left pump s Right pump J s sacd i cutal)
Right pump : blood nonoxygenated
) AL al) ey g left side S W adll gy g lgaa IS (Al sy Ui Tungs pal) ey

LA + LV (left pump) Left heart (or
systematic circuit)

Left common carotid artery

Left subclavian artery

Brachiocephalic trunk

a®
"\ — Frontal
plane

Arch of aorta

Ligamentum arteriosum

Ascending aorta

Superior vena cava

- . Left pulmonary artery

o Pulmonary trunk
: ? Left pulmonary veins

Left atrium

Right pulmonary artery
Right pulmonary veins

Opening of superior vena cava

Aortic valve
Bicuspid (mitral) valve

' “ |\,\\“ ‘.x.
\ \‘“\!_l h!_-' Chordae tendineae

Pulmonary valve
Fossa ovalis
Right atrium
Opening of coronary sinus

Left ventricle

Papillary muscle
Opening of inferior vena cava AR piiary

: : Trabeculae carneae
Tricuspid valve

Interventricular septum
Right ventricle P

Inferior vena cava

Descending aorta

(a) Anterior view of frontal section showing internal anatomy



Chambers of the Heart

« The Rbatrium receives the

openings of superior vena cava vcy '“f?ﬂ—;”‘-‘ "

Veins

and inferior vena cava.

Superior: head , noeck , upper limbs
Inferior: upper partof pelvis, abdomen, chest

« The(atrium receives the

openings of the fo_ubrdpulmonary
veins,  Oyyerer Bed ()

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

"\ — Frontal

plane
Arch of aorta
I Ligamentum arteriosum
Ascending aorta Left pulmonary artery

Superior vena cava —L

Right pulmonary artery
Right pulmonary veins

Left atrium

- Aortic valve
| ]\ z!ﬂ—t—!{ Bicuspid (mitral) valve
.‘ \ '_" ‘!

Chordae tendineae

Opening of superior vena cava

3 , Pulmonary trunk
‘ 4 ? Left pulmonary veins

Pulmonary valve
Fossa ovalis
Right atrium
Opening of coronary sinus

Left ventricle

: ; Papillary muscle
Opening of inferior vena cava

: g Trabeculae carneae
Tricuspid valve

Interventricular septum
Right ventricle ¥

Inferior vena cava

Descending aorta

(a) Anterior view of frontal section showing internal anatomy



The Rt atrium receives the
openings of superior vena cava
and inferior vena cava.

The Lt atrium receives the
openings of the@c_)ﬁ’ﬂ pulmonary
Y, el ns. he only cxccptlon fQF

xygenated blood 4 (24 3 sl vein s

The outflow tract of the RV is

called the infundibulum. In LV, the
outflow tract is the area just below
the aortic arch is named vestibule.

Left common carotid artery

Left subclavian artery

Brachiocephalic trunk

Arch of aorta

Superior vena cava

Descending aorta

Left pulmonary artery

Left pulmonary veins

i . - Ascending aorta
L P \k .
| . |

Right pulmonary artery

Right pulmonary veins

Left atrium

Coronary sinus
(in the coronary sulcus)

Left ventricle

. 5
= ' Right atrium

Right coronary artery

Inferior vena cava

‘ Middle cardiac vein
.

Posterior
interventricular sulcus
(deep to the fat)

Right ventricle

(c) Posterior external view showing surface features



 On the anterior surface of
each atrium is a wrinkled
pouchlike structure called an
auricle . s

 The anterior wall of the Rt
atrium is rough and muscular
while the posterior wall is
smooth. AR5 Py,

e U capacity (= AS) artia ) adl) J 5 zeandy
important large 2 42 cuan 4N Rt La gad
veins

« (Function} increases the
capacity of an atrium slightly
so that it can hold a greater
volume of blood.

Left common carotid artery
Left subclavian artery

Brachiocephalic trunk

Arch of aorta

Superior vena cava
Ascending aorta
Right pulmonary artery

Ligamentum arteriosum

Left pulmonary artery

Pulmonary trunk

Fibrous pericardium (cut) Left pulmonary veins

Right pulmonary veins ‘ . |
$ Ll : :

Left atrium

— Auricle of left atrium

. Rough

. Smooth

Auricle of right atrium Branch of left coronary artery

Right coronary artery

(i

L
Left ventricle

Right atrium

Anterior interventricular

Coronsey aics) acsp sulcus (deep to the fat)

to the fat)

Right ventricle -
Inferior vena cava N

Descending aorta

Right Atrium

r external view showing surface features

anterior part.

posterior
part.

»
nnnnnnnnn

nnnnnn
inus



=23 sRT atria Y sup & infvena cave (4 il JAd -1
Lungs SR s RT ventricle Jadl & ok (i 4d) jaad aldd)
Svery important structure (pulmonary trunk) G b ¢
deoxygenated blood A= s $iaz 58

3 LT ventricle J@ax: s LT artia (< Jaaadl) -2

A (0 pad) J adl) 7 9 b Q) Ad e L 22y
oxygenated 42 a3 g ascending aorta

e Blood passes from the right
ven&gicle into a large vessel called

the pulmonary trunk. and from

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

S
"\ — Frontal -

plane
'd

Arch of aorta

Ligamentum arteriosum

. < .' Left pulmonary arte
left ve ntncl&mto the(argest artery | feorowre— — 3 iy Glergiard
of the body; the ascending aorta - St | ?mmmwm

' - Left atrium

Opening of superior vena cava

Pulmonary valve

- “‘ Aortic valve
W\ \ Bicuspid (mitral) valve

* The right ventricle is separated ek e nese
from the left ventricle by a e Papillary muscie
partition called the T e e —
interventricular septum., , e

Descending aorta

* The outflow tract of the RV is _j yo
Ca”ed the infu ndibUIum. In LV’ the (a) Anterior view of frontal section showing internal anatomy
outflow tract is the area just below
the aortic arch is named vestibule.
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\Vieamde
Anatomical differences between ventricles

Transverse
plane

|\ /
—

* Left ventricle is longer and
o= . .
narrower than right vgevntrlcle

ANTERIOR

more contrjictions 453 s pumping O J 35 ::';i thick Wila

* Walls of @/entricle are three Right ventricle
times thicker (8—-12 mm) than e
those of right ventricle

Left ventricle
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The orientation of heart

* About two-thirds of the mass of
the heart lies to the left of the
body’s midline.

-/jL = b*"("

. The heart has apex and base

. Apex the pomted tip of the heart
directed downward, forward and to
the left, and is formed of the left
ventricle.

Aper oo,
* Base of the heartéposterlor aspect)
is directed upward and posteriorly

and is formed by th%atrla mainly
of the left atrium. g"f%ﬁe Lo oy I o




Apex of the heart
kel £ W g8 o) alall Gl dagea P

P

* Lies at the level of the
left fifth intercostal
space.(9cm from the
midline.

Left atrium

Right atrium

- Left ventricle

— e

Right ventricle
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Surfaces and borders of the heart

heatt dife
Jg/ﬂ"? T
ol;a/m‘j

 The heart has several surfaces:

" anterior (sternocostal), inferior
“v.(diaphragmatic), and right and left
- pulmonary ~ élkle! o the lags.

1. Anterior (sternocostal) surface:

formed (mainlg by right ventricle ~2/3"
-Ma'm{} < C}'-{O/kcf'ckqucf: &

2. Inferior (diaphragmatic) surface is
largely formed by left ventricle.

3. Right pulmonary faces right lung

—_—

4. Left pulmonary faces left lung

Left border
(obtuse margin);
forms part of lefy/

Left border
(obtuse margin);

B\ left pulmonary
surface

Right border;
forms part of
right pulmonary
surface

Inferior border
(acute margin)

(acute margin)



Surfaces and borders of the heart

* And four borders; superior,
inferior, right and left.

» Sup. Border>>> the two atria

> Inf. Border >>> two
ventricles

» RT border >>> right atrium

> LT border >>> left ventricle
and left auricle

A
Upper border
|

-

o A - S8

S
"", / L‘\—* w - Left border
G \ |
/ ANTERIOR
Right border; '

A\ (obtuse margin);
forms part of

forms part of
i\ left pulmonary
right pulmonary
surface

surface

Inferior border
(acute margin)
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Sylci on the cardiac surface

oole

i1t 18 i o

Aortic arch

Superior vena cava

Cut eage of fibrous pericardium
(external) and parietal

layer of serous

penicardium (intemnal)

Right pulmonary artery

Ascending sorta

RT Atrioventricular

sulcus

Transverse
pericardial sinus

The atrioventricular (coronary)
sulcus separates the atria from the
ventricles and contains the main
parts of the right and circumflex
coronary arteries. Iherearetwo

OneRT

OnelLT

Between ventricles

The interventricular sulci extend
from the atrioventricular sulcus to
the notch of the cardiac apex on
the inferior border.

Right auricle

Right atrium

Lig artenosum

Left pul y artery

Pulmonary trunk

Left coronary artery

Left atrum {auncle)

Great cardiac vein

Circumflex artery (LCA)

Infundibulum (conus
arteriosus)

Anterior interventricular
artery (LCA)

Right ventricular veins —(ESas

Atrial branch (RCA)

Anterior interventricular
vein

Right marginal artery (RCA)

Notch of cardiac apex
/ Arch of aorta
.
Anterior
o o
interventricul Siprereacar
ar sulcus
Right pulmonary artery
Left pulmonary veins Oblique pericardial sinus
(superior and inferior)
Great cardiac vein Right pulmonary velns
Oblique vein of left atrum (supericr and inferior)
Leftatrium - T SN Right atrium
Circumflex artery (LCA) / & / Interatrial sulcus

(coronary) sulcus Inferior vena cava

Region of cardiac crux

Posterior
interventricu
lar sulcus

Inferior veins of the left ventricle

Small cardiac vein

Inferior (posterior) interventricular artery
(RCA)

Right marginal artery (RCA)

Inferior (postericr) interventricular sulcus

Right ventricie

Apex of heart Middie cardiac vein



Valves of the heart
Slolo )
R cilabaia g (bid) (gl (oS ) Ui b
L) 2 g il (1Saa (5 Lina slana 5) i) s S i Ly )
Smajor infection in blood Gk e g a8 s 5
oral medicine G ealz

1. Atrioventricular valves
RT LT

* Right and left

> The right atrioventricular valve RAV is
(trikuspid valve (has. cusps)> | -wa;’

» The left atrioventricular valve LAV

(Mitra) valve) |s‘:usp|d valve (has @

cusps).

Ascending aorta

Superior vena cava

Right pulmonary artery

Right pulmonary veins ‘

Opening of superior vena cava

Pulmonary valve—/
Fossa ovalis 3

Right atrium
Opening of coronary sinus

Opening of inferior vena cava

Tricuspid valve

Right ventricle
Inferior vena cava

(a) Anterior view of frontal section showing internal anatomy

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

Arch of aorta

Ligamentum arteriosum
Left pulmonary artery
Pulmonary trunk

Left pulmonary veins

Left atrium
Aortic valve

Bicuspid (mitral) valve
Chordae tendineae
Left ventricle

Papillary muscle

Trabeculae carneae

Interventricular septum

Descending aorta



floor of the ventricle &= cusps of the valve ks 3
Chorda tendinea are fibrous
collagenous structures that
support the leaflets of the
atrioventricular valves and
connect them to the papillary
muscles.

In most cases, the RAV valve

has papillary muscles

while the LAV valve hagtwo.
(_O,O(O(/" @(5/9—> one fa‘d)ﬂa'g mUSCL -

Chordae tendineae

papillary muscles




Valves of the heart

adilgla g b dgad sventricle o'l

2. Semilunar valves
Formed of@ cusps, with a hollow
space above each cusp called sinus

Left common carotid artery

Left subclavian artery
Brachiocephalic trunk

Arch of aorta

Befween. LV 1 oll &

Ligamentum arteriosum

Ascending aorta Left pulmonary artery

» Aortic valve —
»Pulmonary valve o

Right pulmonary veins ‘

Opening of superior vena cava

Pulmonary trunk

Left pulmonary veins

Left atrium
Aortic valve

Pulmonary valve Bicuspid (mitral) valve

No Chorda tendinea or papillary Fesa conls

Right atrium

muscles are associated with Opening of coronary sinus

Opening of inferior vena cava

semilunar valves. S

Chordae tendineae

Left ventricle
Papillary muscle

Trabeculae carneae

Interventricular septum

Right ventricle

Inferior vena cava

Descending aorta

Semilunar ‘ 3 . SEsis
cusp of aortic valve (a) Anterior view of frontal section showing internal anatomy

- |
Dissection Shawn Miller, Photograph Mark Nielsen
(g) Superior view of aortic valve



ANTERIOR

SUUSES

Pulmonary
valve (closed) Right coronary
artery

Left coronary

artery Aortic valve
(closed)
Bicuspid
valve
(open)
M) w0 Be
[ Tricuspid

valve
(open)

potho el b o2

ANTERIOR

Pulmonary
valve (open)

Aortic valve
(open)

Bicuspid
valve

\coned) Tricuspid

valve
(closed)
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Listening to sounds within the body is called
auscultation; it is usually done with a
stethoscope.

Pulmonary
Aortic valve
valve Bicuspid
: . 4. valve
Tricuspid
valve _
5




Blood supply of the heart

Arterial supply

A
Brancliof asccowf"“j “fda °
By the coronary arteries (Rt and
o= Of) rR0

Lt). Arise from the beginning of Ascending
the ascending aorta. . @id=s il

\ 3
L& VT Sy

Arch of
aorta

Left
coronary

Left auricle

Pulmonary
trunk
Right
coronary Circumflex
branch

Venous drainage: o \ i
atrium ) 4 -4 / : v::::cular

Through small veins that opens R ) QP48 B o

in the coronary sinus that branch O\ B o

branch

Left
ventricle

empties in the right atrium veatrice

|

(a) Anterior view of coronary arteries



Blood supply of the heart

R30S (50 (Re B Gl Bu ' 20

Collateral circulation is the anastomosis
between the branches of the right and lef
coronary arteries. Gy es B o)

Figure 1

The alternative route of blood flow to a
body part through an anastomosis

The age is a key determinant of the
collateral circulation development.
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Thank youl!



