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responsible for:

tissues and removing wastes and
all body tissues.

.g-;
Can be divided into:

Heart and blood vessels

Lymphatic system

G il
* Artery: carries blood away from heart.(oxygnate)

* Vein: carries blood towards the heart.(nen) A%
WL

e ™

The heart

* Circulatory system is the system

» Distributing nutrients and O, to all body

»Regulates body temperature.
» Defence against infections and di

[Z) The cardiovascular system (CVS)->major

Lymphatic vessels and lymphatic organs
- (one way from Bissuedo veinous System)

€O, from

seases.

Artery vs Vein

=

<
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Heart

'General characteristics:
* The first structure starts working in

embryonic life (by the end of 4'" week).

* An enlarged internally subdivided blood
vessel, specialised for pumpmg —-*ony\mb?fm

* The heart is aligned obhguely in the
thorax.

through
* Pumps blood through gulmonag b

circulation and systemic circulation (hsues
* Situated in the middle mediastinum and bo'%j)

surrounded by pericardium

?
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Location of heart

* Mediastinum, is a space in the thorax
contains all the thoracic organs except the

(fungs)

* Divided into two parts, superior and
inferior, the inferior mediastinum is
further divided into anterior, middle and
posterior

* Pericardium is fibro-serous sac situated in
the middle mediastinum.

Pericardium

* Boundaries:

» Anteriorly: body of sternum and
2" to 6'" costal cartilages

» Posteriorly: 5% to 8" thoracic
vertebrae

» Inferiorly: diaphragm

* Functions of pericardium:

T e S "
=~ »Restrict excessive movements of
the heart

» Act as a lubricated container

becouse of Fluid (%7 )

) 1t rib
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TG arch
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Inferior vena cava
Esophagus

Sagittal view

- Superior mediastinum

Anterior mediastinum

Middle mediastinum

Posterior mediastinum

Pericardium
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Pericardium

The pericardium is divided into:
» Fibrous pericardium (strong,

outer layer), attached firmly to the
diaphragm below and fuses with coat of
main blood vessels.

» Serous pericardium lines the
fibrous pericardium and divided into:

» Parietal pericardium
» Visceral pericardium
(epicardium)

Between the parietal and visceral
layers of the heart there is a thin film
of fluid called pericardial fluid (50ml)

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.

Visceral layer of
serous pericardium

Fibrous pericardium attached
to the diaphragm

dicardium

conbont

En
With blosd

|, the heart is removed

Fibrous pericardium
blends with the outer coat
of great blood vessels

Fibrous pericardium

—_— A ot s

— Fbexa sencatum benarg we
WYt o ascenar g s

L ety wwry

Parietal layer of serous
pericardium
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» Two atria and two ventricles e =y
e — &‘9“;\ s Lot Ventricle
N ” S~ Aortic

* |t has two functional circuits:

Right heart (or pulmonary circuit)—>non

Left heart (or systematic circuit) — oxmuuhl

RA, while the inferior vena cava opens into its
inferoposterior part.

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

Lsinferior Rusuperi
et

The Lt atrium receives the
openings of the four pulmonary
veins.
The blood flows from Rt and Lt
atria to the Rt and Lt ventricles,
respectively.

__y stooth part, — mfﬁm
The outflow tract of the RVis
called the infundibulum. In LV, the
outflow tract is the area just below

the aortic arch is named ’v_gggglg

LV is longer and narrower than RV
LV walls are three times thicker (8—
12 mm) than those of RV (black

arrows) —» o ias blood toall
S g

* The superior vena cava opens into the roof of (csdsh <5

Valve

L Ventricular
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The orientation of heart

* The heart has apex and base

* Apex: pointed downward,
forward and to the left, and is
formed of the left ventricle.

* Lies at the level of the left fifth intercostal ~ 6psd!
space. 9cm from the midline—> 4o dekeck the

* Base of the heart is directed
upward and posteriorly, and is
formed mainly of the left atrium.

* The heart has two surfaces; anterior
(sternocostal), inferior
(diaphragmatic), and right and left
pulmonary

* 1. anterior (sternocostal) surface:
formed mainly by right ventricle ~2/3™

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

* 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
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Limmme rwas

Sulci on the cardiac surface

RT Atrioventricular s
sulcus

* The atrioventricular (coronary) et .

sulcus separates the atria from the | <&,
ventricles and contains the main 3
parts of the right and circumflex A b N s
c%!\'&r%ary arteries. . : o AR
ronory orfry—s Al I 4
broch of  e— Circuamflex coronary orh:a')—slét cos i ’ - e
Left CrohoTY . The interventricular sulci extend a&wr e uar .
R"“’ﬁ from the atrioventricular sulcus to | $wo oorder . & .
the notch of the cardiac apexon  Venricules .
the inferior border. : :

Posterior
interventricular

sulcus ‘ = - ", s e e ey

Valves of the heart—s Tue Types

1. Atrioventricular valves—s«
* Right and left

» The(rightatrioventricular valve RAV is
tricuspid valve (has tm: cusps)—-s‘s?o.?i
» The(leftatrioventricular valve LAV
(Mitral valve) is bicuspid valve (has two

Cusps)- —» 2 papilory musdes
35

pe—

In most cases, the RAV valve has three
papillary muscles while the LAV valve has
two.
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Valves of the heart

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

» Aortic valve
»Pulmonary valve

Sinuses P i
No Chorda tendinea or papillary

muscles are associated with
semilunar valves. y || e

Blood supply of the heart

r
¥Arterial supply forta
i lghk o
By the coronary art ies @ N -
. Arise from the beginning of . .
ket “Tthe ascending aorta. - =
#Venous drainage: S . Tl < s T

Through small veins that opens o ey i s % o -
in the coronary sinus that .
empties in the right atrium

"Coronary arterles are_called

__ Collateral circulation is the
¢\ “anastomosis between the
branches of the right and left
coronary arteries.— Jkli\ <
LR\
Qs S T r g LA N s el
The age is a key determinant of

the collateral circulation
development.




Cardiovascular system (part 1)
Page 21 of 22

Types of blood circulations

Tissue
capillaries

Circulationto
tissues of head

_>Pulmonary circulation
» Systematic circulation
» Portal circulation

Pulmonary | Lung

‘. circulation - capillaries i :mzn
=“u__ to luni
; - (to body)
: . 7 . Left side
Right side of heart of heart

Circulation to
tissues of —
lower body
co, O,
Types of blood vessels
Eoti illoxies
60,000 miles of vessels™ — 'L—‘:;P‘ illaries
5-7 litres of blood P 4 Tissue colis

* Capillaries (or in some tissues
sinusoids)

Sinusoids

* Sinusoids are a special type of
capillary that have a wide
diameter.

X Fenestrated discontinuous
capillaries

Acts as a physical platform for
maximum gas exchange (22, from

* »*
* Found.in the liver, spleen
lymph nodes, bonjmarrow hepatic artery and nutrients from
and someé endocrine glands. portal vein.
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Artery vs Vein
' Artery Vein
Carry oxygenated blood | Carry non-oxygenated
Except: pulmonary blood
artery Except: pulmonary vein
Carry blood away from | Carry blood towards the
the heart heart
No valves Have valves (with

exceptions)

Narrow lumen, thick wall

wide lumen, thin wall

Walls are rich with
smooth muscles
>>>non-compressible

Walls are poor with smooth
muscles >>>compressible

Pugoan S\

Venous valves are important in moving blood toward

the heart against the force of gravity. l|l1 ki Il! - \3

* Capillaries, the smallest and most
numerous of the blood vessels, form
the connection between the vessels
that carry blood away from the heart
(arteries) and the vessels that return
blood to the heart (veins).

* The primary function of capillaries is
the exchange of materials between
the blood and tissue cells.

ikerral :
AR\ AXs s u,nbhds..d b-;\.\lda \y«_h., N

vd
Smooth muscles

. Direct Arterio-venous anastomoses :

& .
* Regulation of blood flow——>intestineg——>
* Regulation of the body temperature

—

(9 o)
cspA A<

Wl (S04 030 ) 2 o)




Cardiovascular system_Part 2

Page 7 of 24

Segments of the —

aorta

1. Ascending aorta
(about 5cm in length,
lies within the fibrous

pericardium, passes

10

The main blood vessels in the human body

* The ao?!'t'a and its largest
b_gg;hgi_(brachiocephalic,
common carotid, and
subclavian are large elastic
arteries.

1. Pulmonary trunk arises from

right ventricle, and carries de-

- oxygenated blood to the lungs.

2. Aorta consists of four
segments

» Ascending aorta

» Arch of aorta

» Descending thoracic aorta

» Descending abdominal aorta

carold arlery

Right subclavian —
anery

upward to the right).
* Branches:

» Right coronary Asosedeg
artery

» Left coronary ——
artery artary

The arch of aorta is anterior

to the oesophagus and the u"”;'::g‘

trachea

Left common
carond arery

Left subclavian
artery

Arch of aona

Len common caobed artery

L iy aniry
Aot arch

Ligementum ananosum
Laft pusmanesy anery
— Luft polmaeary vein

Aunch of Wt srum

Cecumtion nrtery

[~ Lt comnary srtory
Lisft ventrice

Crwat canding von
i Antacior
olerventncule
artery

Apes

2. Arch of aorta,
continues from the ascending
aorta and lies mainly within
the superior mediastinum

Branches:
1. Left subclavian artery
Lsunder clavicle
2. Left common carotid
artery—sto neck & head

3. Brachiocephalic artery
(or brachiocephalic
trunk) is the largest
branch in diameter.

Divides into: to
» Right subclavian artery-

» Right common carotid
artery32s head $ neck

\’P\”\.‘m\)



Cardiovascular system_Part 2
Page 10 of 24

The right common carotid has only a
cervical part whereas the left common
carotid has cervical and thoracic parts.

Common carotid artery divides

into:

1. External carotid artery which
supplies the face and neck.

2. Internal carotid artery which
provides main arterial blood
supply to the brain.

Facial artery is a branch of the external

along the nasolabial fold towards the
medial angle of the eye. This is
important as muscles and organs of the

face are very movable

Subclavian arteries:

The right subclavian artery is a branch of
the brachiocephalic trunk, while the left
subclavian is a direct branch of the aortic

arch— Two Supply (ower \iml

' : —!
carotid artery, it has tortuous route PJe

Subclavian artery is divided into

three segments:

1. First part from its origin to the
medial border of scalenus
anterior;

2. Second part posterior to
scalenus anterior.

3. Third part from the lateral
margin of scalenus anterior to
the outer border of the first
rib

Axillary artery
J

VN Yo
Axillo. “adplb

\ r
) {
{ \
)
!
! \
Anterior |
scalene .
|
) )
)
!

11

——— External carotid artery
~ Internal carotid artery

~—— common carotid artery

Middle
scalene

Posterior
scalene
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The axillary artery, a continuation of the
subclavian artery, begins at the outer
border of the first rib and ends at the
inferior border of teres major, where it wr

becomes the brachial artery

The brachial artery is a continuation of
the axillary artery. It begins at the inferior
border of the tendon of teres major and
ends about a centimetre distal to the
elbow joint (at the level of the neck of the
radius) by dividing into the radial and
ulnar arteries.

! The radial pulse is easily
felt by the tip of the index
and third fingers just
lateral to the tendon of
the flexors carpi radialis

It’s the artery used to measure your
blood pressure medial to the tendon of
biceps brachii.

Radial artery is at the lateral side of
forearm while the ulnar artery is at the
medial side.

Subclavian artery
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3. Descending thoracic
aorta, lies within the
posterior mediastinum.

Extends between(}4-T12. Parietal (somatic)

Internal thoracic

branches of
thoracic thoracic sorta
Verithra Intercostal —=—
Main branches are divided | S#*#"me=

into:

Visceral branches:
1. Pericardial branches
2. Bronchial arteries
3. Oesophageal arteries
4. Mediastinal arteries Conagal

Inferior phrenic

Diaphragm
Ad

Renal

o

/A 2

Parietal branches: e
1. Intercostal arteries = |
. . sacral
2. Superior phrenic pe——
Internal iliac -
4. Descending abdominal aorta, ——
starts at T12 and ends at L4, main
branches are: Tolumber
= Unpaired branches that Verichrea
arise from the anterior ]
aspect: '::;:
1. Celiactrunk Supe
2. Superior mesenteric artery
3. Inferior mesenteric artery
Infer
Diap

= Paired branches arise from

the lateral aspect "
1. Renal arteries

2. Adrenal arteries

3. Gonadal arteries Qore
4. Four lumbar arteries Lum|
= Terminal branches (two Medi
common iliac arteries) Com
m Inter

* Gonedol arteries :2%“«*«3

2.cvarjon orteres

female

% Common iliac. orteries —s Tnternal iliac—> to supply pelvic organs
External ilios

13
+ Aortic arch
Visceral branches of
the thoracic aorta
- Bronchial = Mo\ M
* Esophageal % ko W

Mediastinal
— Perncardial

f— Thoracic aorta
Aortic hiatus

Celiac trunk
Left gastric (5wh)

Splenic
Common hepatic (knr)

Superior mesenteric

TN
Abdominal aorta m%m

Inferior mesenteric ‘\“fw VAL
£\ External iliac o* l?;*-“_
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Arterial supply to the lower limb

The femoral artery is a continuation of the external iliac artery and provides the

principal arterial supply to the lower limb. It begins posterior to the inguinal ligament,
midway between the anterior superior iliac spine and the pubic symphysis, descefids |~ O
in the femoral triangle, enters and passes through the adductor canal, and becomes

the popliteal artery as it passes through an opening in adductor magnus.

Inguinal Ligament
/ Femoral nerve

N — Femaral artery

Femoral vein

External pudendal vein

Sartorius

Adductor longus

\ A
‘ ) Great saphenous vein

Arterial supply to the lower limb

* Popliteal artery is the (c)
continuation of the femoral
artery and crosses the popliteal . \ >
fossa. It descends laterally from ‘““"f“;“f*b‘“ T s Knee Joink
the opening in adductor
magnus to the femoral
intercondylar fossa ™ pestuierly

* It gives two(branches) the

anterior and posterior tibial Posterior

- tibial
arteries. artery

Popliteal
artery

Anterior
tibial
artery

Peroneal
artery
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Trochanteric Anastomosis

Collateral circulation \ e S

* Is a connection or
(anastomosis) between
the branches of adjacent
arteries

* Back-up blood supply in
- e
case of blockages. h‘.-»‘,,‘
* Exists mainly around joints

Upper 2 <5338 Sogm5m e 3504
W;i:mh oround sholder &tw

Anatomic End Functional
Arteries End Arteries
End arteries are arteries that do NOT \_N -
anastomose Block S, (FNS——

| not sufficient

Can be classified to :

1. Anatomical end arteries, e.g. splenic,
Area supplied by blocked Area supplied by blocked

renal, central retinal and liver arteries
» tschemi artery undergoes Ischemic
2. Functional endlarteries, e.g. coronary e T ‘ necrosis
arteries  (yaSon
< Anterior superior :

(Functional end arteries)could make
‘anastomosis with adjacent arteries but
these are NOT sufficient to provide blood
supply.

Ureteric branch
of the renal artery
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Venous drainage of the body

* There are two types of
veins:

1. Superficial veins:
beneath the skin

the arteries, some
arteries have wb two
accompanying veins
called vena comitans;

the artery.

2. Deep veins : accompany

one vein at each side of

Cephalic
vein

2" Basilic
= vein

* Dural venous sinuses are valveless

* All drain into the internal jugular
vein s

* Internal jugular vein joins
subclavian vein to form
brachiocephalic vein

16

| Brachial
veins

Ulnar
veins

Veins of the head and neck

Notice here:

There are right and left
brachiocephalic veins, but
only one brachiocephalic
artery (trunk) at the right
side!

Trachea
- Left brachiocephalic
vein

Arch of aorta
cava
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Venous drainage of the upper limb, head and neck

1. Cephalic vein starts at the
[Taterallside of the dorsal
venous arch

2. Basilic vein starts at the

(mediallside of the dorsal

venous arch

Median

Cubital Vein
The median cubital vein is the
most superficial vein in the body
and connects the cephalic and
basilic veins.

Large venous vessels

superior

vena cava

* Superior vena cava

Returns blood to the heart from the pulmonary artery

tissues above the respiratory — Head 3 Ned<
diaphragm. About 7 cm in length and Upper \\“@f\;t b
is formed by the junction of the left %thorax ; : . left atrium

and right brachiocephalic veins.

pulmonary vein

* |nferior vena cava

: ' leftventricle
The inferior vena cava returns blood —sLower link /3 ventric
to the heart from infra-diaphragmatic }gm k

tissues.
inferior

vena cava right ventricle  cardiac muscle




