Cardiovascular system

“*The cardiovascular system (Cardio - heart:;
vascular - blood or blood vessels)

**Consists of three interrelated components:
* Heart

* Blood

* Blood vessels



HEART

* For blood to reach body cells and exchange materials
with them, it must be pumped continuously by the
heart through the body’s blood vessels.

* The heart beats about 100,000 times every day,
which adds up to about 35 million beats in a year,
and approximately 2.5 billion times in an average
lifetime.

* Cardiology is the scientific study of the normal heart
and diseases associated with it.



HEART

* A four chambered, hollow muscular organ
approximately the size of a closed fist.

* Heart pumps more than about 14,000 liters
(3600 gal) of blood in a day, or 5 million liters
(1.3 million gal) in a year.

* |[ts mass averages 250g in adult females and
300g in adult males.



Position of the heart in mediastinum

Sternum

Haart Muscle

PERICARDIAL =
CAVITY

Right lung

Esophagus

Sixth thoracic

LEFT
FLEURAL
CAVITY

(a) Inferior view of transverse saction of thoracic cavity
showing heart in mediastinum
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HEART

* The heart lies in the mediastinum, an
anatomical region that extends from the
sternum to the vertebral column, from the
first rib to the diaphragm, and between the
lungs.

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

* |t rests on the diaphragm, near the midline of
the thoracic cavity.
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The four surfaces of the heart

Anterior (Sternocostal) surface:
formed mainly by the right ventricle
Inferior (Diaphragmatic) surface:

formed mainly by the left ventricle

and partly by the right ventricle.

It is the area of the heart on which

the pyramid rests.

Right pulmonary surface:

formed mainly by the right atrium.
Left pulmonary surface:

formed mainly by the left ventricle
11/07/2024

Arch of aona

Pulmonary trunk

Left auricle

Anterior interventricular
branch of left coronary ar

Great cardiac vein
Right atrium
Antarior mtarventrio

Right ventricle Left vantricle

| —— Obluse margin

Small cardiac vein

Infarkor vana cava

Apax
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The apex of the heart

> Apex is formed by:

* The inferolateral part of the left
Ve nt ri C I e Anterior surface

* It projects forward & downward.

Left pulmonary
surface

* Lies posterior to the left 5t

intercostal space, usually "9 cm ( ’
from the median plane.

Obtuse
margin

Right pulmonary
surface

™~ Apex

Inferior
(acute) margin

* Apex is where the sounds of
mitral valve closure are maximal e———
(apex beat); the apeX Underlies © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
the site where the heartbeat may
be auscultated on the thoracic
wall.
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The base of the heart

Posterior aspect of the heart's

Left common carotid artery

(opposite of the apex). s

Brachiocephalic trunk

1 Arch of aorta
fon:ned m.alnly by the left .
atrium, with a lesser Descenng o - Ascandng sora
. . ° Left pulmonary arte . . ﬂ v T
contribution by the right — P pdnorry sy
atri U m . e \b Right pulmonary veins
1—HIGHTATRIUM
LEFT ATRIUM 7
It is posterior toward Coaysns — | oy
vertebrae of T6-T9. el rarmanind

INTERVENTRICULAR SULCUS

Extends superiorly to the wwew
bifurcation of the pulmonary
trunk and inferiorly to the
coronary groove.

(c) Posterior external view showing surface features
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Base of the heart

Left common carotid artery
Lait subclavian arlery Brachiocephalic trunk
Arch of aorta

Superior vena cava
Descending aorta Ascending aorta
Lt polipian siaey Right pulmonary artery

Left pulmonary veins

Right pulmonary veins
LEFT ATRIUM R e
qﬂmﬁ" sinus Right coronary artery
(in coronary sulcus) Inferior vena cava
LEFT VENTRICLE Middle cardiac vein
POSTERIOR RIGHT VEMTRICLE
INTERVENTRICULAR SULCUS
(deep to fat)

(c) Posterior external view showing surface featuras
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Surface anatomy of the Heart

* Knowledge of the surface
anatomy of the thorax is
particularly important .

* B/citis one of the areas Ep—
most frequently subjected
to physical examination,
like auscultation and percuss

Fifth intercostal space

Midclavicular ling

I O n o (© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Surface landmarks of the heart

* The upper limit of the heart reaches as high as the
3rd costal cartilage on the right side of the sternum
and the 2nd intercostal space on the left side of the
sternum.

* The lower margin of the heart extends from the
sternal end of the right 6th costal cartilage to the
apex in the 5th intercostal space near the MCL.



Surface landmarks of the heart

* The right margin of the heart extends from the
right 3" costal cartilage to near the right 6t

costal cartilage.

* The left margin of the
from the 2" intercosta
near the midclavicular
space.

11/07/2024 CVS fo
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space to the apex located
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Listening sites for heart sounds

The tricuspid valve is heard just to

the left of the lower part of the
sternum near the 5t intercostal

space.
The mitral valve is heard over the At

ortic valve —=

apex of the heart in the left 5t
intercostal space at the MCL line.
The pulmonary valve is heard over
the medial end of the left 2
intercostal space.

The aortic valve is heard over the e

for tricuspid valve

for pulmonary valve

Auscultation position
for mitral valve

medial end Of the r|ght 2nd © Elsevier, Drake et al: Gray's Anatomy for Students - www.studentconsult,com

intercostal space.

11/07/2024 CVS for Pharmacy
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Borders of the heart
Right border:

formed by the right atrium and
extending between the SVC and the
IVC.

Inferior border

formed mainly by the right ventricle

and slightly by the left ventricle.

Left border

!
Ind eruar basrder

formed mainly by the left ventricle and (A}

slightly by the left auricle.
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Borders of the heart

v Superior border;

* formed by the right and left atria

and auricles in an anterior view.

* ascending aorta and pulmonary Pion

f

trunk emerge from this border and

the SVC enters its right side.

Inferior Dorder

11/07/2024 CVS for Pharmacy 17



Positional Abnormalities of the Heart

* Abnormal folding of the embryonic

heart may cause the position of the

Dextrocardia

heart to be completely reversed.

Heart in
normal
postition

* So that the apex is directed to the right

Dextrocardia.

instead of to the left- which is called /?
s

* This congenital anomaly is the most
common positional abnormality of the

heart, but it is still relatively uncommon

11/07/2024 CVS for Pharmacy 18



Dextrocardia
* Two types:

1. Situs inversus; is anomaly of a general transposition
of the thoracic and abdominal viscera

2. Isolated dextrocardia

* When the transposition may affect only the heart

» In situs inversus, the incidence of accompanying
cardiac defects is low, and the heart usually functions
normally.

> In isolated dextrocardia, however, the congenital
anomaly is complicated by severe cardiac anomalies,
such as transposition of the great arteries.



Coverings of the Heart (Pericardium)

Junction between fibrous
pericardium and adventitia

......
a0

b -

(L) Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Pericardium

The pericardium is a fibro-serous membrane that covers the
heart and the beginning of its great vessels.

It confines the heart to its position and allowing sufficient
freedom of movement for vigorous and rapid contraction.

The pericardium is a closed sac composed of two layers;
- the external layer, fibrous pericardium and
- the internal layer, Serous pericardium

Protects the heart against sudden overfilling and anchors
the heart in the mediastinum.



Pericardium

“*The deeper serous pericardium is a thinner, more delicate
membrane that forms a double layer around the heart ;

* The outer parietal layer of the serous pericardium
is fused to the fibrous pericardium.

* The inner visceral layer of the serous pericardium, also
called the epicardium when combined with the
underlying areolar or adipose tissue, adheres
tightly to the surface of the heart.



Pericardium

> Pericardial cavity

* |s the potential space b/n the
parietal and visceral layers of
serous pericardium.

Pericardium

. | 1
fibrous serous__
pericardium pericardium

o parietal }

pericardium

— visceral
pericardium

* |t normally contains a thin
film of fluid that enables the
heart to move and beat in a
frictionless environment. Py

ricardial

fluid
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The wall of each heart chamber

\J o : . .
** The heart wall consists of three e e i
QUTSIDE
IayerS; HEC,)ﬂl\:RT - %
1. Endocardium : a thin internal layer Forous B uooe
. . pericardium o - ” p I
lining membrane of the heart that also Serous pericardium 8 =\

‘ HEART
(parietal layer) .—-.*
Pericardial spa

Trabeculae
Endocardlum

covers its valves.

Myocardium

2. Myocardium - a thick, helical middle layer
composed of cardiac muscle.

3. Epicardium - a thin external layer
(mesothelium) formed by the visceral layer of
serous pericardium.

\/ .
** The walls of the heart consist mostly of
myocardium, especially in the ventricles. e
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Heart wall

Figure 20.2 Pericardium and heart wall,

mﬁ The pericardium is a triple-layered sac that surrounds and protects the heart.

PERICARDIUM
Heart wall

ENDOCARDIUM

FIBROUS PERICARDIUM

FARIETAL LAYER OF
SEROUS PERICARDIUM

Coronary blood vessals

Trabeculas cameas

Pericardial cavity

MYOCARDIUM
(CARDIAC MUSCLE)

VISCERAL LAYER OF
SEROUS PERICARDIUM
(EPICARDIUM)

{a) Portion of pericardium and right ventricular heart wall showing
divisions of pericardium and layers of heart wall

CVS for Pharmacy
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The Heart

v The right side (right heart):

* receives poorly oxygenated (venous) blood from the body
through the SVC and IVC and pumps it through the

pulmonary trunk to the lungs for oxygenation.
v' The left side (left heart):

* receives well-oxygenated (arterial) blood from the lungs
through the pulmonary veins and pumps it into the aorta

for distribution to the body.
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The heart

Fromupper 1. 4 ead and

body . ~ upper kmbs
¥ . ‘
‘ Aorta
TONNG | ot atrium
From lung via
sSvC ~i pulmonary veins
- -
Puimonary vaie Miral vahe
Right atrium Left ventricle
— AOrC vaNe
Right ventricle
T
Ve rcuspid vave
Descending aonta
L From lower To lower trunk

trunk and mbs and lmbs
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Chambers of the heart

» The heart has four chambers:;
* Right and left atria & ventricles
- the atria are receiving chambers

- the ventricles are discharging chambers

11/07/2024 CVS for Pharmac y
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Cardiac cycle

Superior vena cava

Pulmonary arteries

Right ventricle

(© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Chambers of the Heart
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Right atrium

v’ Right auricle

Is a conical muscular pouch
which is an add-on room,
increasing the capacity of the
atrium as it overlaps the
ascending aorta.

11/07/2024

Superior vena cava

Ascending aorta

Right coronary artery

Right atrium

Right ventricle

Small cardiac vain

Inferior vena cava

Inferior margin
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Right atrium

“* The interior of the right atrium
has a:

- Auricle

Crlsta terminalis

¥" Sinus venarum/ venae cavae e W =

* A smooth, thin-walled, posterior
part of the atria which SVC & IVC
and coronary sinus open.

v Pectinate muscles
* Arough, anterior muscular wall

Fossa ovalis Pectinate muscle

Opening of
coronary sinus

11/07/2024 CVS for Pharmacy 32



Right atrium

v Fossa ovalis

* A depression in the interatrial
septum, which is the fetal ———
embryonic remnant of Lt o fossa cvats_ SN
foramen ovale. ot ot

Valve of inferior vena cava Opening of coron:

Valve of coronary sinus
@© Elsevier. Drake et al: Gray's Anatomy for Students - www.¢
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Right Ventricle

v The right ventricle;

* Forms the largest part of the
anterior surface of the heart.

“* The interior of the right ventricle
has;

1. Trabeculae carneae;
* Irregular muscular elevations.

Superior vena cava : ' ' Arch of aorta

Pulmonary trunk

Right auricle i |- Left auricle

Anterior semilunar -:usp“| Pulmonary

Right semilunar cusp Vo

Conus arteriosus
Septal papillary muscle

. Septomarginal trabecula

Chordae tendineae
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Right Ventricle

3. Pupillary muscle;

* |s cardiac muscle which attach
to tendinous cords.

Superior vena cava _ Arch of aorta

Pulmonary trunk

4. Chordae tendineae;

* atendon attachtothefree [ J/ - el
edges and ventricular WK TR e

al
Left semilunar cusp —
Anterior cusp

surfaces of the cusps. o[ cee

v~ !_ Posterior cusp

Chordae tendineae
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Right Ventricle

5. Tricuspid valve
* Guards the right AV orifice.

* The bases of the valve cusps are attached to
the fibrous ring around the orifice.

» The inflow part of the ventricle receives
blood from;

* The right atrium through the right AV orifice



Fibrous ring and Valves of the Heart

Pulmonary valve

Skeleton of heart, including
fibrous nngs around valves ‘
Left AV (mitral) valve '

Aortic valve

Right AV
(tricuspid) valve

Right ventricle
myocardium
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Left Atrium

v Left Atrium
* forms most of the base or

posterior surface of the heart.

v left auricle;

* |s the tubular, muscular wall
which trabeculated with
pectinate muscles.

* A semilunar depression in
the interatrial septum
indicates the floor of the
foramen ovalis.

11/07/2024

Arch of acna

Left pulmonary arery

Superior vena cava

Right pulmonary anary

Right pulmonary veins

Right atrium

Inferior vena cava

Left ventricle
Marginal branch of

right caronary artery

Pastenar intervantricular Right ventricle

branch of right coranary
antery

Middle cardiac vain

Pasterior interventricular groove

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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The interior of the left atrium

v’ Pectinate muscles

* Alarger smooth-walled part and a smaller muscular
auricle containing.

v Four pulmonary veins

* Rt and Lt pulmonary veins entering its smooth posterior
wall.

* LA discharges the oxygenated blood that it received
from the pulmonary veins into the left ventricle through
left AV orifice.
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The interior of the left atrium

Right pulmonary vesns

Left supernar
pulmonary vein

Left mfenor pulmonary vein
Valve of oval fosza ;

Flear of oval fossa

Opening o aunchs.-
Left auricle

Fibrous ring of oar e
Iaft AV onlice [

Anterior cusp of mitral valve

To actic vestibula

Line af inzision
nALE
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The interior of the left ventricle

v’ Trabeculae carneae

e are finer and more numerous than those of the
right ventricle.

 Walls that are two to three times as thick as that
of the right ventricle.
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The interior of the left ventricle

v’ Aortic vestibule or outflow tract of the left ventricle

* Aortic valve - the opening from the left ventricle into the
aorta.

* B/n the cusps and the wall of the ascending aorta there
are pocket-like sinuses- the right, left, and posterior
aortic sinuses, which right and left coronary arteries

originate.
v Mitral valve



The interior of the left ventricle

11/07/2024

Ascending aora

Postenor cusp of aorbc valve
Crrifice of laft

carsnary arbary

Left cusp of

aoric valve

Fulmanary trunk:

Hight aortic sinus

Right cusp of asric valve
Fibrous ring
Inerventicular septum,

membranous part Aortic vestibule

Tendinous cords

Invbarvantricular
Antanor cusp of milrad valhie

saptum,
miuscular
s Anterior papillary muscle

Paslenar Ascanding

papillary muscle aona (opanad)
Aortic valve at

Trabeculae camaas sortic onfce

(A Antarior views -. Anterior susp

pf mitral vahe

Inflow part
of left veniricls
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Arch of anra

Hegh vanbiclie

Imeericy Ve canm -~

Deuschies venosus

Dt anading Hiod
-

Oxygen saturation of blood

Parisl vein . High axygen canilent

Lirnbulical ven
. Ml oxy Qe oontent

. Poor cocygen content

F"a-.:-nha ! -
11/077/2024 CVS for Pharmacy

Infarngl Bas arteny

Fetal circulation.
The colors indicate the oxygen
saturation of the blood, and
the arrows show the course of
the blood from the placenta to
the heart.
The organs are not drawn to
scale. Observe that three
shunts permit most of the
blood to bypass the liver and
lungs:

(1) ductus venosus,

(2) oval foramen, and

(3) ductus arteriosus. The
poorly oxygenated blood
returns to the placenta for
oxygen and nutrients through
the umbilical arteries.
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before birth The blood circulation system
situation at the end of pregnancy

™~

In the placenta the blood
becomes enriched with
nutrients and oxygen and
gets via the unpaired
umbilical vein into the fetal
blood circulation system.
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Atrial Septal Defects (ASD)

* A congenital anomaly of the interatrial
septum, usually incomplete closure of the
foramen ovale.

11/07/2024 CVS for Pharmac y
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Ventricular Septal Defects

* AVSD causes a left to right shunt of blood
through the defect.

11/07/2024 CVS for Pharmac y
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Ventricular Septal Defects

Normal heart Ventricular septal defect

Aorta

Pulmonary
artery

Aorta

Pulmonary
artery

Left )
atrium Ventricular
septal
Left defect

ventricle

Right
atrium

Right ventricle Left
ventricle

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED
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Patent or persistent ductus arteriosus

v’ Patent or persistent ductus arteriosus

* |s when the ductus arteriosus, which connects
the left branch of the pulmonary artery to the
inferior aspect of the aortic arch, fails to close

at birth.
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Vasculature of the Heart

“*The heart is supplied by
v Coronary arteries which arise from:
* The aortic sinus of ascending aorta

v it’s drained is by cardiac veins

11/07/2024 CVS for Pharmac y
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Coronary arteries

v There are two major branches of coronary
artery:

e Left coronary artery (LCA):
1. Anterior interventricular artery(AIVA):
2. Coronary circumflex artery



11/07/2024

() Anteriar view of coronary arteries

Coronary circulation

Arch of

LEFT
CORONARY
Left awricle
CIRCUMFLEX
BRANCH
ANTERIOR
INTER-

VENTRICULAR
BRANCH

POSTERIOR
INTER-
VENTRICULAR
BRANCH

Left
vaniricle

Supsriar
VEna cava
Pulmanary
trunk
Left aurichs
Right
airium
COROMNARY
SMALL SINUS
CARDIAC
GREAT
ANTERIOR CARDIAC
CARDIAC
MIDDLE
CARDIAC Lah
Right vanfricle
ventricle
Inferior i
vena cava

(b) Antarior view of coronary veins

CVS for Pharmacy 52



Coronary arteries

* Right coronary artery (RCA):

1. Aright marginal branch
2. Posterior interventricular artery

11/07/2024 CVS for Pharmac y
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Vasculature of the Heart

Sinu-atrial nodal branch
of left coronary artery

Left marginal branch
of circumflex branch

Right coronary artery Anterior interventricular

branch of left coronary artery

Diagonal branch of
antarior interventricular branch

~ Marginal branch
of right coronary artery Posterior interventricular branch of
circumflex branch of left coronary artery

@ Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Venous Drainage of the Heart

* The heart is drained mainly by cardiac veins
that empty into the coronary sinus and partly
by small veins that empty into the right atrium
directly.

The coronary sinus:

* a wide venous channel that runs from left to
right in the posterior part of the coronary
groove.
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Venous Drainage of the Heart

J Great Cardiac Vein;
* |sthe main tributary of the coronary sinus
* [t drains the areas of the heart supplied by the LCA.

J The middle cardiac vein

* accompanies the posterior interventricular artery (usually
arising from the RCA).

A small cardiac vein
* accompanies the right marginal branch of the RCA.

J smallest veins of heart/ Cordis minimae

“* Are the smallest cardiac veins which open directly into the chambers of
the heart, chiefly the atria.



Cardiac veins

Sternocostal Surface

Branch to sinoatrial (54) node
[superior vena cava branch])

Left coronary artery

Circumflex branch of left
cOoronary artery

Anterior right atrial
branch of right
coronary artery

Great cardiac vein

Anterior cardiac
veins

Anterior interventricular branch
(left anterior descending) of left
CcOronary artery

Small cardiac vein

Right marginal branch
of right coronary artery

Right coronary artery
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Conduction system of the Heart

— Frontal plane

Left atrium

Right atrium

€) SINOATRIAL (SA) NODE

e ATRIOVENTRICULAR
(AV) NODE

€) ATRIOVENTRICULAR (AV)
BUNDLE (BUNDLE OF HIS)

Left ventricle

©) RIGHT AND LEFT
BUNDLE BRANCHES

Right ventricle

© PURKINJE FIBERS

(a) Anterior view of frontal section o s e
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Blood Vessels

* The cardiovascular system contributes to
of other body systems by transporting and distributing
blood throughout the body to deliver oxygen,
nutrients, and hormones and carry away wastes.

* The structures involved in these important tasks are the
blood vessels.

* Itis aclosed system: blood never leaves the network
of arteries, veins and capillaries.



Blood Vessels

“*Blood Vascular System:

* Pulmonary & Systemic closed
circulation
1. heart, arteries, capillaries, veins.
2. transports O, and nutrients to the

tissues.
3. carries away CO, and waste products

from the tissues.
4. circulates hormones to target cells.



Blood Vessels

* Blood vessels are made of 3 concentric layers, called
from the luminal side outward.

1. Tunica intima

2. Tunica media &

3. Tunica adventitia

* These three layers are analogous to the
1. Endocardium,

2.  Myocardium and

3. Epicardium, of the heart.



Structural Plan of Blood Vessels

consist of concentric layers or "tunics" of different tissue types

Internal elastic lamina Endothelium

- = 5
et

: ' .

[ '

LRI S |
Adventitia



Blood vessels

Figure 21.1 Comparative structure of blood vessels. The capillary (c) is enlarged relative to the artery (a) and vein (b).

ﬂﬁ Arteries carry blood from the heart to tissues; veins carry blood from tissues to the heart.

TUMICA INTERNA:
Endothelium

Baszement mambrana

Intermnal elastic lamina

TUMICA MEDIA:
Smooth muscle

External elastic lamina

TUNICA EXTERMNA



Tunica Adventitia (Tunica Externa)

* Consists of elastic and collagen fibers
v"In large vessels contains:

1. Vasa vasorum ("vessels of the vessel") = tiny
vessels of the blood vessels, supply the vessel wall.

2. Nervi vascularis = nerves of the blood vessels,
supply the vessel wall.

* The tunica adventitia tends to be much larger in veins
than arteries.

* |t also helps anchor the vessels to surrounding tissues.



Anastomoses

Most tissues of the body receive blood from more
than one artery.

The union of the branches of two or more arteries
supplying the same body region is called an
anastomosis.

Anastomoses between arteries provide alternative
routes for blood to reach a tissue or organ.

The alternative route of blood flow to a
body part through an anastomosis is known as
collateral circulation.



Posterior View

Superior transyerse scapular ligament and =capular notch

Suprascapular arter ! !
& F : Acromial branch of thoracoacromial artery

Omiohyoid muscle [inferior belly]

Levator scapulae muscle Bcromion and acromial plesus

Oorsal scapular artery

Supraspinatus muscle [cuk]

Infrazpinous branch of
suprascapular artery

Fosterior circumiles
humeral artery [in
quadrangular space]
and ascending and
dezcending branches

Spine of scapula

Infraspinatus muscle [cut)

Teres minor muscle [cut)]

Teres major muscle .
Lateral head of triceps

brachii muscle

Long head of triceps brachii muscle

Circumkles scapular arkery
[in triangular space]



Capillaries

The smallest of blood vessels
have diameters of 5-10 um

It connect the arterial outflow to the venous
return.

The primary function of capillary is exchange of

substances between the blood and interstitial
fluid.

Because of this, these thin-walled vessels are
referred to as exchange vessels.



Capillaries

Figure 21.3 Arteriole, capillaries, and venule. Precapillary sphincters regulate the flow of blood through capillary beds.

@E In capillaries, nutrients, gases, and wastes are exchanged between the blood and interstitial fluid.

Smooth muscle fiber

Endathelium
| ARTERIOLE

METARTERIOLE

e Precapillary
r sphincters
4 g '[ {relaxed)
: CAPILLARY

— CAPILLARY
BED

Thoroughfare
channel

POSTCAPILLARY . MUSCULAR VEMULE
VENULE J i
1 ) i
Smoath \ = — Endothelium
muscle
fiber #———— Tp heart

(a) Sphinctears relaxed: blood flowing
through capillaries

Precapillary
sphincters
{contracted)

Thoroughfare
channel

*———— To heart

{b) Sphincters contracted: blood flowing
through thoroughfare channel



Venules

* Venules (little vein)

* Venules drain the capillary blood and begin

the return flow of blood back toward the
heart.

* Venules that initially receive blood from
capillaries are called postcapillary venules.



VEINS

* VEINS - return blood to the heart by the actions of
the smooth muscles and the specialized valves =
prevent retrograde flow of blood.

* Veins have thinner walls and larger, more regular
lumen than the corresponding arteries.

* These valves:
a+are especially abundant in the veins of the
lower limbs.
a~direct venous blood towards the heart.



Note the thickness of the wall and the relative amount
of muscle tissue (media).

ZoRRIEe : b 2 . adventitia




CIRCULATORY ROUTES

Arteries, arterioles, capillaries, venules, and are
organized into circulatory routes that deliver blood
throughout the body.

. The Systemic Circulation:

Carries oxygen and nutrients to body tissues and removes
carbon dioxide and other wastes and heat from the
tissues.

All systemic arteries branch from the aorta.

Deoxygenated blood returns to the heart through the
systemic veins.

All the veins of the systemic circulation drain into the
superior venacava & inferior venacava, or coronary
sinus, which in turn empty into the right atrium.



DIVISION AND BRANCHES REGIONS SUPPLIED

ASCENDING AORTA
e Right and left coronary arteries

ARCH OF AORTA

= Brachiocephalic trunk
e Right common carotid artery
e Right subclavian artery

=  Left common carotid artery

= Left subclavian artery

THORACIC AORTA

e Pericardial arteries
Bronchial arteries
Esophageal arteries
Mediastinal arteries
Posterior intercostal arteries
Subcostal arteries
Superior phrenic arteries

ABDOMINAL AORTA
» Inferior phrenic arteries
» Celiac trunk
e Common hepatic artery
e Left gastric artery
e Splenic artery
» Superior mesenteric artery
e Suprarenal arteries
e Renal arteries.

o Gonadal arteries (Ovarian/testicular arteries)

» Inferior mesenteric artery

» Common iliac arteries
o Externaliliac arteries
e Internaliliac arteries

Heart

Right side of head and neck
Right upper limb and CNS
Left side of head and neck
Left upper limb and CNS

Pericardium

Bronchi of lungs

Esophagus

Structures in mediastinum

Intercostal and chest muscles

Same as posterior intercostals

Superior and posterior surfaces of diaphragm

Inferior surface of diaphragm

Liver, stomach, duodenum, and pancreas.

Stomach and esophagus

Spleen, pancreas, and stomach

Small intestine, cecum, ascending and transverse colons, and
pancreas

Adrenal (suprarenal) glands

Kidneys

Ovaries/Testes

Transverse, descending, and sigmoid colons; rectum
Lower limbs

Uterus (female), prostate (male), muscles of buttocks, and
urinary bladder



Ascending aorta

SCHEME OF DISTRIBUTION

Ascanding aaria

Right corcnary arfery Laft coronary arfery
Posterior Marginal Anterior Circumflex:
interveniricular branch intervaniricular branch
branch branch

LEFT COROMARY

Arch of Arch of acria

aorta
Left pulmonary
ASCEMNDING RIGHT CORDMARY i
ADRTA ry
Left auricle ASCEMDING AORTA
Pulmonary
Atk Right auricle Pulmonary trunk

CIRCUMFLEX BRAMCH s

AMNTERIOR
INTERVENTRICULAR

GREAT
CARDIAC WVEIMN

ERANCH LEFT MARGINAL
POSTE ERAMCH
'”TEF"HIUR e TRIBUTARY
VENTRICULAR _ LAt Vel TG CREAT
BRANCH - MARGINAL BRANCH CARDIAC VEIN
Right Left vantricle Left vaniricle
ventricle

Right ventricle

Anterior view of coronary arteries and their major branches o -': o
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Thoracic Aorta

SCHEME OF DISTRIBUTION
Thoracic aora

—

Visceral branches Parietal branches

Pericardial Postenior intercostal
Branchial Subcostal

Esophageal Supenar phrenic
Mediastinal
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Abdominal Aorta

SCHEME OF DISTRIBUTION
Abdominal aora

\isceral branches Parietal branches
1. Celiac trunk

1. Inferior phremic

2. Lumbar

Splanic Commaon 3. Median sacral
il ﬁ
.‘ * ‘, Right Gasln:l-

ELrIElry FI"E]:I!H’ gasiric
gmhuaplphl\: ga

2. Superior mesanieric

Inferior Jajunal Beocolic Right KMiddie
pancreatico- colic colic
duodenal
3. Suprarenal
4. Renal

5. Gonadal (testicular or ovarnian)

&. Inferior mesenteric

Lift colic Sigmoid Superior
rectal
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Celiac trunk

.8 Abdominal aorta and principal branches.

. - Stomach
The abdominal aorta is the continuation , ; (turned upward)

of the thoracic aorta.

Left gastroepiploic

Right gastroepiploic
Short gastrics
Right gastric
Diaphragm
Celiac trunk Left gastric
Proper hepatic Spleen
Splenic
Pancreatic
Common hepatic Pancreas

Gastroduodenal

Superior mesenteric

Superior
pancreaticoduodenal

Jejunum of
small intestine

Duodenum of
small intestine

Abdominal acrta
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Common iliac

BCHEME OF DISTRIEBEUTION
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Arteries of the pelvis and right free lower limb

Riight lateral plantar
Right mecial plantas
Right plantar arch
Right plantar metatarsal
Right plantar digial
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Figure 21.18 Aortn and #is principal branches.
E_ 4ll systemic arteries branch from the aorta.
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[ZGICILFEN-Y The Aorta and Its Branches (Figure 21.18) comnmuen
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Brachiocephalic
frunk '__'_

Left commoen
canatid

First rib

i) Fight lateral view of branches of
brechiocephalic truns in neck and head

(ah Anterior view of branches of
brachipeenhalic truns i uoper mb
11/07/2024 CVS for Pharmacy



Elood vessels are organiced into various rowtes that deliver blood to tesues of the body.

B = Oxygenaied biood

[l = Decsygenated biood
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Venous Drainage

-

Right internal jugular 'l
Right extarnal jugular }

Right subclavian Pulmonary trunk
Right brachiocephalic f N Coronary sinus
Suparior WL//_L n iz 9 ; 5 Great cardiac
o o .. - 4 Hepatic portal
L i Ll =
Right cephalic \ i
Supaniof mesantarks
1 brachials
i Laft renal
Right median cubital
Irferior mesantaric
Right basilic
Infenor vena cava
Right radial
Laft common iliac
Right median antebrachlal
Laft intermal iliac
Right ulnar
Right pal Laft external iliac
palmar
VEnoUus plexus .!‘,,
Right palmar digital
Right proper
palmar digital Left fe i
Left greal saphenous
Lefl popliteal
| Left small saphenous
il Left anterior tibial Kigcses
il e LIV E L
1 [} l H1 Left postarior tibial o
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Venous Drainage

Figure 21.23 Principal veins.
m: Decxypgenated bleod retwrrs to the heart via the superior vena cava, inferiar wena cava, and corenary sinus.
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g ¥a snus
Sigmaoid sinus

Aight internal jugular
Aight external pugular 7 [
Right subcland g, Pulmarary srunk
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Right Repatic Exmat "
Right beachials, —
Right meian ocubital T
Inlenor mesanioric
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Crmrall anterior view of welns
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Thank you!!!
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