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Cardiovascular System Foundation Block

Objectives

By the end of this session, student should be able to:
|dentify the components of the c;(afrdioyagcular system.
Describe the Heart as rega}rds '(p;)sitidn, c'ham,t’)ers and valves).
Describe the Blood vessels (Arteries, Veins and-Capillaries).

Describe the Portal System. -
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Describe the Sinusoids.
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Describe the Functional and Anatomical end arteries.
s .
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Describe the Arteriovenous Anastomc%éis.
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Cardiovascular System Foundation Block

Functions of the CVS

It is a transportation system which uses fthe blood as the transport vehicle.
+ Transports - water, oxygen, nutrients and hormones to cells.
« Transports - wastes, including ca[,l:}ery‘(jiexide, away from the cells.

(vital for body homeostasis) 7 “ty

Helps - maintain correct body temperature

The force to move the blood around the l;ody is provlded by the beating Heart.
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Cardiovascular System Foundation Block

What Is The Cardiovascular System Comprised of?

4 Aorta

Superior
A vena cava Pulmonary

trunk

Left
atrium

The parts of the cardiovascular system include:

; Right
# atrium

» The heart, which is the organ that pumps the bIon,

Right
ventricle

Left
| ventricle

= & a network of blood vessels:

i Bl
/ 5.5 G < P
i.  Arteries: The blood vessels that take blood away from the
heart. T o ' ’; ; ';/-', from heart to heart
ii. Veins: Blood vessels that return blood to the heart. ¢
P P -/7 s B
voe o o ; o i o %
iii. Capillaries: Very small vessels that lie between ;he arteries
‘. / )
and veins. ; 7 ;
; ) '
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Cardiovascular System Foundation Block
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Cardiovascular System Foundation Block

THE HEART

Is a muscular pump responsible for circulation.

Is usually the size of fist of the same person
Has: N

/
 Apex & Base. ¥ ) |
¥ i ¥ ot / | Superior vena cava
S i F
. N P Y ‘j 1 y ¢ f 4 Arch of aorta
« Two Surfaces: Diaphragmatic & Sternocostal. y N ' N |
‘ e 5? 7 & : T § 2 2 __—Pulmonary trunk
) ’ p l/ ; 4
° b V & 4 ‘
« Three borders: Right, Left, Inferior: " ’a
ot 3 Right coronary artery —____ Anterior interventricular
bk - branch of left coronary artery
/7
“oA).: ‘ ‘ ’ Great cardiac vein
4 | Right atrium -‘”
};; { \ /‘ \ Anterior interventricular groove
/ | \
: ﬂ Right ventricle - Left ventricle
N ‘
4 | Il \ | — Obtuse margin
-~ | | NG 9
f/«% $ Small cardiac vein ‘( B I
y 4 p 5'5 Inferior vena cava l% : ,i'-~—.-_: —
/ £ ‘/; L ‘- g Apex

Inferior margin

Anterior surface of the heart.
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Cardiovascular System ‘ Foundation Block

THE HEART e

POSITION/LOCATION s

Lies obliquely in the thorax between the two . /
pleural sacs.

H Trachea

“More specifically within a centrally located —
partition Known as the Middle Mediastinum”

MEDIA-STI-NUM
« 2/3 of the heart lies to the left of median

A. and v. subcla

A.and v.
thoracica int

Costal

V.k
cep

plane.

« Enclosed by a double sac of serous membrane

(Pericardium).
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Cardiovascular System

THE HEART
CHAMBERS

4 CHAMBERS , Two Atria (Right & Left)
and

Two Ventricles (Right & Left)

ATRIA:
* Are Superior in position.

* Are the receiving chambers.
* have thin walls.
* The upper part of each atrium is the Auricle.

o Left Atrium receives arterial blood coming from the lungs.

* The Right Atrium is the first chamber that receives the venous

blood entering to the heart.

Foundation Block

Left
Atrium

Right ¥
Atrium

o~ Left
~ Ventricle

Right
Ventricle

Superior vena cava
Arch of aorta

Ascending aorta
Puimonary trunk

Left avricle
S

Right coronary artery Anterior interventricular

branch of left coronary artery

Great cardiac vein
Right atrium

Anterior interventricular groove

Right ventricle Left ventricle

| —— Obtuse margin

Small cardiac vein

Inferior vena cava

Apex

Inferior margin

Anterior surface of the heart.
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Cardiovascula'rI'SFIeE H EART_
CHAMBERS

VENTRICLES:
* Are inferior chambers.

* have thick walls.

* Are discharging chambers (Actual Pump).

* Their contraction propels blood out of the heart into the

circulation.
e The left ventricle forms the APEX of the heart.

Foundation Block

Left
Atrium

Right
Afrium

Left
Ventricle

Right/" I
-
Ventricle ;
4 all
Superior vena cava J
Arch of aorta
4
Ascending aorta 1 — "
A > o Puimonary trunk
) 4 ‘:: y S
l Left auricle
Right coronary artery | Anterior interventricular

branch of left coronary artery

Great cardiac vein

2 U

L\ e

Right atrium
Anterior interventricular groove

Right ventricle Left ventricle

|| — Obtuse margin

Small cardiac vein

Inferior vena cava

Inferior margin

Anterior surface of the heart.
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Cardiovascular System

THE HEART- VALVES

4 VALVES

Two Atrioventricular (between Atria & Ventricles)
Right AVV : Tricuspid
Left AVV : Bicuspid (Mitralj

« Allow the blood to flow in one direction i.e.
from the atria to the ventricles.

Two Semilunar (aortic & Pulmonary)
« Found between the right and left ventricles
and the great arteries leaving the heart (Aorta

& Pulmonary trunk respectively).

« They allow the flow of blood from the ventricles
to these arteries.

Foundation Block

VIEW FROM ABOVE

HEART VALVE
ANATOMY

Pulmonary
arteries

Pulmonary veins
Mitral

N -~
v alve

(open)
Left atrium

Tricuspid
valve

Papillary
muscles

Left
ventricle

Right Interventricular
ventricle septum

Mitral — (
valve

FOR SAMPLE USE ONLY (closedly TRIALSIGHT MEDICAL MEDIA NERV/
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Cardiovascular System Foundation Block

THE BLOOD VESSELS

~
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Cardiovascular System

Thick walled, DO NOT have valves.
The smallest arteries are arterioles.

Thin walled.
Many of them possess valves.

The smallest veins are venules

CAPILLARIE
S

= The smallest blood vessels (microscopic).

= Form a network between the arterioles and venules.

= Site of exchange between tissue and blood
=  Wall only consist of endothelium

= e.g. Tissue with no capillaries; Cornea of eye and
Hyaline cartilage

¥ein
Carries
blood back
toward
the heart

Foundation Block

BLOOD VESSELS

Artery
carries blood
from the

Thick, elastic
muscular veall

Thin, elastic
muscular veall

Sinusoids

» wide capillaries with discontinuous endothelium
*  Numerous in LIVER, SPLEEN& BONE MARROW,
Pituitary gland
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Cardiovascular System

transport blood from the heart

and distribute it to the various

tissues of the body through

their branches

volar arch //

lar:
etacarpals
digitals

&
g N i
brachiocephalic |
-
trunk N common carotid
right R B
subclavian 1 .
\ left subclavian

axillary aortic arch

intercostals

il ﬂ celiac trunk
\

brachial renal

i
g1/
radial A 7
f

Jthoracid) .
ulnar /’ % testicular
superior inferior
mesenteric

mesenteric

femoral
internal iliac

.

Ao
rié//

deep femoral external iliac

popliteal

anterior tibial genicular

posterior tibial

peroneal

dorsalis pedis Vi B

dorsal metatarsals ;
&7

&
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superior mesenteric artery

common ilia

Foundation Block

ARTERAIL ANASTOMOSES

is a connection between two arteries, i.e.
arteries meet END to END
(arterio-arterial anastomosis)

o Actual
o Potential

Actual

small intestine

anastomosis
between
branches

A

- marginal branch
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Cardiovascular System

END ARTERIES

No precapillary anastomosis between adjacent arteries, interruption of cxamp. teg:
arterial blood flow- INFARCTION / GANGRENR cengal artery.cf ietina=>

e.g. liver,spleen, kidney, retina
. . branches of cerebral arteries in
Anatomic End arteries: . brain = infarct / stroke
© Vessels whose terminal branches do not anastomose with
branches of arteries supplying adjacent areas (Central artery of

Retina).
End arteries s Anastomosis
Functional End arteries: No overlap in area Alternative route
@ The terminal branches do anastomose with those of adjacent of supply of supply

arteries but the anastomosis is insufficient to keep the tissue ligature

alive if one of the arteries is occluded.

Zkaimkhani
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Functional End arteries
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Cardiovascular System Foundation Block

VENAE COMITANTES
Deep veins accompying
the arteries, usually two.

jugular
brachiocephalic subclavian
intercostals

superior vena cava /

g,
Q

azygos
inferior

* They transport blood back to the
heart.

 The smaller venules (Tributaries) unite
to form larger veins which commonly
join with one another to form Venous

P

perforating vein
muscle

median cubital

P I cephalic
exuses il = superficial
° basilic ‘ ‘
" fastia
'y L skin
Cavernous Emissary veins connecting ! f testicular
wenous sinus | (paarygokl venous plaxus to volar digitals /l internal iliac
cavernous sinus i ?f
g external iliac
Inferior ~  Superficial ; ;
i lemora :
R saphenous vein

axillary vein saphenous deep fascia

venae comitantes

Pterygoid

Deep facial popliteal
vein venous plexus
K{_Retromandibular
Vi | vein
Facial ]
vein

External jugular vein tibial

Internal jugular vein

venous arch /

dorsal digitals /‘ v,
" Zkaimkhani N
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Cardiovascular System

A circulatory anastomosis is a

connection between two blood vessels.

1. Arterio-arterial anastomosis
2. Veno-venous anastomosis

3. Arterio-venous anastomosis.

oundation Block

ARTERIOVENOS ANASTOMOSIS

Direct connections between the
arteries and veins without the
intervention of capillaries.

EXAMPLE: Tips of the Fingers and
Toes.

May have a role in temperature
regulation

N /

ArterioVenous
Anastomosis
(Shunt)

Arteriole /

Capillary Bed
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'Cardiovascular System

Sinusoids
» Wide capillaries with

discontinuous endothelium
Numerous in LIVER,
SPLEEN& BONE MARROW,

PITUITARY GLAND
\

/

Foundation Block

portal shunts membrane perisinusocidal

myofibrobiast and fibriltar stellate cells
collagen (myofibroblast)
formation
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Card bvascu br System

CARDIOPULMONARY

Takes place between the heart
and lungs.

 The Right side of the heart
(Right atrium & ventricle)

receive oxygen poor blood

 This blood is pumped from the
heart through the Pulmonary
Trunk to the lungs.

 (Gas exchange takes place in
the lungs.

It returned to the left side
of the heart (left atrium &
ventricle) through 4
Pulmonary Veins

BLOOD CIRCULATION

« Cardiopulmonary Circulation
« Systemic Circulation

Capillary beds

m [ of lungs where
y § gas exchange 1

Pulmonary Circuit

Pulmonary
_arteries

atrium

Left
ventricle

/— Capillary
pbeds of all
body tissues
e Nl 8. where gas
r\ch‘ s & exchange
CO -poor blood ks occurs
Oxygen poor,
CO,-rich blood

Zkaimkhani
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SYSTEMIC:

Takes place between the heart
and each cell of the body.

Blood is pumped from the left
ventricle to all body tissues
through the AORTA AND ITS
SYSTEMIC ARTERIES which
ultimately terminates in
capillaries.

Oxygen poor blood circulates
from the tissues to the
capillaries, venules & veins
back to the right atrium
through the Systemic Veins.
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Cardiovascular System

BLOOD CIRCULATION

It is a system of vessels interposed
between Two Capillary Beds.

It takes place in the liver and some
endocrine glands (Pituitary gland).

Veins leaving the gastrointestinal
tract do not go direct to the heart.

They pass to the Portal Vein.

This vein enters the liver and breaks
up into veins of diminishing size which
ultimately join capillary like vessels
(Sinusoids): first capillary bed.

Venous blood enter 2nd capillary bed
then to smaller veins that leave the
liver through hepatic veins.

PORTAL Circulation

Portal system

Usual circulation

Zkaimkhani

Portal circulation

Foundation Block
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Cardiovascular System Foundation Block

+» Not all the blood entering a part returns by the way .
of veins. Lymphatlc Vessel

— Fibroblast In loose
| connective tissuo
— Flaplike
minivalve

< Much of it becomes TISSUE FLUID (LYMPH) returns by the Tissue coll —

Lymphatic

way of vessels called LYMPHATIC VESSELS capillary

Blood

«» Lymph is a clear-to-white fluid made of : White blood copiiarias
cells, especially lymphocytes

\
\
‘ ~ Filamentsa

\ anchored to
Endotholial — connective

+» The lymphatic system is unique, in that it is a l-way il " Venulo | ool P
system that returns lymph fluid via vessels to the " e
cardiovascular system.

% Lymph vessel have more valves than veins.

+» In general superficial lymphatics follow veins, while
deep lymphatics follow artries

Zkaimkfw 20




Cardiovascular System

@m

/)
0’0

/) /)
0’0 0’0

The cardiovascular system is a transporting system.
It is composed of the heart and blood vessels.

The heart is cone shaped, covered by pericardium and composed
of four chambers.

The blood vessels include the arteries, veins and capillaries.
Arteries transport the blood from the heart.

The terminal branches of the arteries can anastomose with each
other freely or be anatomic or functional end arteries.

Veins transport blood back to the heart.

Capillaries are smallest vessels: connecting the arteries to
the veins.

Sinusoids are special type of capillaries.

The portal system is composed of two sets of capillaries and
found in the liver & pituitary

Zkaimkhani /
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Cardiovascular System Foundation Block

‘@ )

ANY OUESTION!

T&aCNhé- is a\Work
of Heart
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Cardiovascular System

@

THANK YOU FOR LISTENING
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Foundation Block
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