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Introduction

* The heart

— Beats about 100,000 times a day or 35 million
times a year

— Propels blood through approximately 120,000 km
(75,000 mi) of vessels

— Pumps about 5 liters of blood per minute

* Cardiology



Location and Surface Projection
of the Heart

Hollow, cone-shaped, and about the size of a
closed fist

Lies in the mediastinum

Two-thirds of its mass is to the left of the
midline

Apex

Base



Position of the Heart in the
Mediastinum
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(a) Inferior view of transverse section of thoracic cavity
showing the heart in the mediastinum
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Location and Surface Projection
of the Heart

The surface projection is the outlined shape of
an organ on the surface of the body.

Anterior surface
nferior surface
Right surface

_eft (pulmonary) surface



Position of the Heart in the

Superior vena cava
Arch of aorta

Rib (cut) Pulmonary trunk

Right lung Left lung

Heart in pericardial
sac)

Apex of heart
Diaphragm

Dissection Shawn Miller,
Photograph Mark Nielsen

(c) Anterior view
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Position of the Heart in the
Mediastinum

Clavicle

Midline
Midclavicular
line

Midline
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(d) Surface projection of the heart
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Clinical Connection

e Cardiopulmonary resuscitation (CPR): is an
emergency procedure that combines chest
compressions often with artificial ventilation
in an effort to manually preserve intact brain
function until further measures are taken to
restore spontaneous blood circulation and
breathing in a person who is in cardiac arrest



Structure and Function of the Heart

* Pericardium: is a double-
walled sac containing the
heart and the roots of the
great vessels.

The pericardial sac has two
layers, a serous layer and a
fibrous layer. It encloses
the pericardial cavity which
contains pericardial fluid.

— Fibrous pericardium kT A
— Serous pericardium
* Pericardial cavity
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Clinical Connection

Pericarditis: is swelling and irritation of the pericardium, the
thin saclike membrane surrounding your heart. Pericarditis
often causes chest pain and sometimes other symptoms. The
sharp chest pain associated with pericarditis occurs when the
irritated layers of the pericardium rub against each other

Heart with
Pericarditis

Healthy Heart

Superior
ona Cave
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Layers of the Heart Wall

* Epicardium

~ The Layers of the Heart Wall

 Myocardium

Epicardium
[ Quter protective layer

* Endocardium

layer

P .- . A ‘ \-

R 7 b Myocardiur
// ) - Muscular midc
/ ML

\. Endocardium

Thin inner layer

Copyright © 2020, R.Bishay. All rights reserved 11



Pericardium and Heart Wall

PERICARDIUM

‘L Heart wall
|

ENDOCARDIUM

FIBROUS PERICARDIUM

PARIETAL LAYER OF
SEROUS PERICARDIUM

. Coronary blood vessels

Myocardium

N\CR - &) \(eNd Trabeculae carneae
Endocardium R\ - (H l
W\ = diall
S :

Pericardial cavity

MYOCARDIUM
(CARDIAC MUSCLE)

VISCERAL LAYER OF
SEROUS PERICARDIUM
(EPICARDIUM)

(a) Portion of pericardium and right ventricular heart wall showing the
divisions of the pericardium and layers of the heart wall
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Pericardium and Heart Wall

Pulmonary trunk Lefkaurice
. . VISCERAL LAYER OF
Right auricle SEROUS PERICARDIUM

(EPICARDIUM)

Heart wall of left ventricle

Heart wall of right ENDOCARDIUM
ventricle
MYOCARDIUM
(CARDIAC MUSCLE)
Dissection Shawn Miller,
Trabeculae Fat of Photograph Mark Nielsen

carneae epicardium

(b) Anterior view of layers of the heart wall
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Structure and Function of the Heart

 Cardiac muscle characteristics:

— Intercalated discs: are unique structural
formations found between the
myocardial cells of the heart. They play
vital roles in bonding cardiac muscle cells
together and in transmitting signals
between cells.

— Desmosomes: a structure by which two e
adjacent cells are attached, formed from
protein plaques in the cell membranes
linked by filaments.

— Gap junctions: are a specialized
intercellular connection between a
multitude of animal cell-types. They
directly connect the cytoplasm of two y

Connexon Closed  Open

Plasma membrane

cells, which allows various molecules, .

ions and electrical impulses to directly

pass through a regulated gate between p’.w;\;mm'

CE”S. Gap junction channel  Extracellular space
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Mitochondrion

Pericardium and Heart Wall

Desmosomes

Intercalated
discs
2 -.'\
< e————— Opening of
| transverse
tubule

Gap junctions

Cardiac muscle fiber
Nucleus

Sarcolemma

(e) Cardiac muscle fibers
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Chambers of the Heart

Two superior
chambers (atria)

Left subclavian artery

Brnchiocephalio frunk Left common carotid artery

Arch of aorta

Ligamentum arteriosum

Two inferior S
uperior vena cava
chambers L

. Right pulmonary veins <’ : R = - Boknonas ik
(ventricles)

RIGHT AURICLE OF LEFT AURICLE OF

RIGHT ATRIUM LEFT ATRIUM
RIGHT ATRIUM
Pulmonary pump = coounrsucs
LEFT VENTRICLE

RIGHT VENTRICLE
ANTERIOR

SySte m | C p um p m"‘.:'::::.". ok : INTERVENTRICULAR

(b) Anterior external view

Auricles

Copyright © 2020, R.Bishay. All rights reserved 16



Chambers of the Heart

* The heart has three
major surface markings,
or grooves, called sulci.

- CO rona ry Su Icus Left subclavian vein

Brachiocephalic trunk
Left common carotid artery
Superior vena cava

Aortic arch

Ligamentum Right pulmonary arteries

— Anterior
interventricular  wmmoeyane

Left pulmonary veins

sulcus S

Right pulmonary veins

RIGHT ATRIUM

Coronary sinus Inferior vena cava

— PO Ste ri O r (in the coronary sulcus)
. o LEFT VENTRICLE
interventricular
S u | C U S mmwmﬂhm(d) Posterior extemal view

RIGHT VENTRICLE

POSTERIOR
INTERVENTRICULAR
SULCUS
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Structure of the Heart: Surface
Features

Brachiocephalic trunk

Superior vena cava

Ascending aorta

Right pulmonary veins

RIGHT AURICLE OF
RIGHT ATRIUM

RIGHT ATRIUM
CORONARY SULCUS

—

RIGHT VENTRICLE

Dissection Shawn Miller,
Photograph Mark Nielsen

(b) Anterior external view

Left subclavian artery

Left common carotid artery

Arch of aorta

Ligamentum arteriosum

Left pulmonary artery
Left pulmonary veins

Pulmonary trunk

LEFT AURICLE OF
LEFT ATRIUM

LEFT VENTRICLE

ANTERIOR
INTERVENTRICULAR
SULCUS
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Right Atrium

Receives deoxygenated
blood from three veins:

Superior
vena cava "™,

— Superior vena cava (SVC)
— Inferior vena cava (IVC)
— Coronarysinus ~ pumonay |

Tricuspid " [
valve \

Inferior vena cava
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Structure of the Heart: Surface
Features

Left subclavian vein

Aortic arch

Ligamentum

arteriosum
Left pulmonary artery

Left pulmonary veins

LEFT ATRIUM

Coronary sinus
(in the coronary sulcus)

LEFT VENTRICLE

Dissection Shawn Miller,
Photograph Mark Nielsen

(d) Posterior external view
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Brachiocephalic trunk

Left common carotid artery

Superior vena cava

Right pulmonary arteries

Right pulmonary veins

RIGHT ATRIUM

Inferior vena cava

RIGHT VENTRICLE

POSTERIOR
INTERVENTRICULAR
SULCUS
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Pectinate muscles are

Right Atrium

internal muscular ridges e b

on the atrial wall.
Interatrial septum (wall)

Fossa ovalis

Tricuspid valve (or right
atrioventricular valve) o

Infericr
vena cava valve
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Eustachian  Thebesian
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Structure of the Heart: Internal
Anatomy

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

~— Frontal
plane Arch of aorta
! Ligamentum arteriosum

Ascanding aorta Left pulmonary artery
Superior vena cava Pulmonary trunk
Right pul rt

'ght puimonary artery Left pulmonary veins
PULMONARY VALVE

LEFT ATRIUM

Right pulmonary veins 4 F ‘B Ll S ) A i_AORTIC VALVE
~ . | BICUSPID (MITRAL) VALVE

e
Opening of superior vena cava i

3 CHORDAE TENDINEAE
OSSR VRS LEFT VENTRICLE
RIGHT ATRIUM INTERVENTRICULAR SEPTUM
Opening of coronary sinus
Opening of inferior vena cava FAPILEARY MUSCLE
TRABECULAE CARNEAE
TRICUSPID VALVE
RIGHT VENTRICLE
Inferior vena cava —

Descending aorta

(a) Anterior view of frontal section showing internal anatomy
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Structure of the Heart: Internal

Anatomy

Brachiocephalic trunk

Superior vena cava

Right pulmonary vein

Ascending aorta

RIGHT AURICLE
(cut open)
Pectinate muscles

RIGHT ATRIUM

Cusp of tricuspid valve
Chordae tendineae

Papillary muscle
RIGHT VENTRICLE

Dissection Shawn Miller,
Photograph Mark Nielsen

(b) Anterior view of partially sectioned heart

[ ~ - ~

Left subclavian artery

Left common carotid artery

Arch of aorta

Ligamentum arteriosum

Pulmonary trunk

Left pulmonary vein
LEFT AURICLE

LEFT VENTRICLE

INTERVENTRICULAR
SEPTUM

TRABECULAE CARNEAE
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Right Ventricle

Forms most of the anterior
surface of heart

Trabeculae carneae
Chordae tendineae
Interventricular septum
Pulmonary valve
Pulmonary trunk
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Left Atrium

Forms most of the base
of the heart

Pulmonary veins (two
from each lung)

Bicuspid (mitral) valve

— Also called left atrio-
ventricular valve

pulmonary valve

right atrium left atium

mitral valve

septum
tricuspid valve

left ventricle
right ventricle
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Left Ventricle

* Thickest part of the
heart

 Contains trabeculae
carneae and chordae
tendineae

* Blood passes from the
left ventricle into the
aorta.
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Pulmonary Trunk 7~ Left Pulmonary Veins

Right Atrium
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Left Ventricle

Right and left coronary

Rest of the blood passes into the arch of the aorta and
descending aorta

Ductus arteriosus

Right Coronary Artery
Supplies the right atrium
and the right ventricle

© teachmannatonmy
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DUCTUS ARTERIOSUS

Patent
Ductus
Arteriosus

The ductus arteriosus, also called
the ductus Botalli, is a blood
vessel in the developing fetus

Superior Vena Cava—————»

ConneCtlng the trunk Of the Right Pulmonary Veins < Left Pulmonary Veins
pulmonary artery to the proximal i et At
descending aorta. It allows most Right Abrtum Rortic Valve

of the blood from the right
ventricle to bypass the fetus's
fluid-filled non-functioning lungs.

Source: pulmonary artery
Branches: descending aorta
Vein: ductus venosus
System: Fetal circulation

Mitral Valve

Tricuspid Valve Left Ventricle

Right Ventricle

Inferior Vena Cava =
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Structure of the Heart: Internal

Anatomy

Brachiocephalic trunk

Superior vena cava

Right pulmonary vein
Ascending aorta

RIGHT AURICLE
(cut open)
Pectinate muscles

RIGHT ATRIUM

Cusp of tricuspid valve
Chordae tendineae

Papillary muscle
RIGHT VENTRICLE

Dissection Shawn Miller,
Photograph Mark Nielsen

(b) Anterior view of partially sectioned heart

v
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Left subclavian artery

Left common carotid artery

Arch of aorta

Ligamentum arteriosum

Pulmonary trunk

Left pulmonary vein
LEFT AURICLE

LEFT VENTRICLE

INTERVENTRICULAR
SEPTUM

TRABECULAE CARNEAE
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Myocardial Thickness and Function

Atria characteristics
Ventricle characteristics

The myocardium is the
thickest layer of the heart
wall, with its thickness
varying in different parts of
the heart.

The myocardium of the left
ventricle is the thickest, as
this ventricle is responsible
for generating the power
needed to pump
oxygenated blood from the
heart to the rest of the body

Myocardial Thickness and Function

* Thickness of myocardium
varies according to the
function of the chamber

 Atria are thin walled,
deliver blood to adjacent
ventricles
* Ventricle walls are much thicker
and stronger
— right ventricle supplies blood to

the lungs (little flow resistance) wa

— left ventricle wall is the thickest to
supply systemic circulation

Copyright © 2020, R.Bishay. All rights reserved
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Structure of the Heart: Internal
Anatomy

ANTERIOR

Transverse Righ ol §
plane ight ventricle

Left ventricle —=— do s e
! ‘! ) S
Lumen " = 7S

Interventricular -~ %
septum “

R Mark Nielsen
POSTERIOR

(c) Inferior view of transverse section showing differences
in thickness of ventricular walls
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Fibrous Skeleton of the Heart

* Four rings
— Pulmonary fibrous ring
— Aortic fibrous ring
— Right atrioventricular fibrous ring
— Left atrioventricular fibrous ring



Fibrous Skeleton of the Heart

View

Transverse

ANTERIOR

Pulmonary valve PULMONARY FIBROUS RING

Left coronary artery CONUS TENDON
Aortic valve Right coronary artery
LEFT FIBROUS TRIGONE

AORTIC FIBROUS RING
Tricuspid valve

RIGHT ATRIOVENTRICULAR
FIBROUS RING

RIGHT FIBROUS TRIGONE \.@
Bicuspid valve i \ /

LEFT ATRIOVENTRICULAR J—
POSTERIOR

FIBROUS RING
Superior view (the atria have been removed)
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Atrioventricular Valves

* There are four valves that prevent backflow of
blood in the heart after blood passes through
them.



Valves of the Heart

BICUSPID VALVE CUSPS

Left Open Closed

atrium

CHORDAE TENDINEAE

Left
ventricle

Slack Taut —“

PAPILLARY
MUSCLES

Relaxed Contracted —

(a) Bicuspid valve open (b) Bicuspid valve closed
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Valves of the Heart

: Cusp of
Right : .
atrium tricuspid

valve
Right
ventricle Chordae

tendineae

Papillary
muscle

Dissection Shawn Miller,
Photograph Mark Nielsen

(c) Tricuspid valve open
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Semilunar Valves

 Two semilunar (SL) valves
— Allow ejection of blood from the ventricles
— Prevent backflow of blood into the heart

* Pulmonary valve
e Aortic valve



Valves of the Heart

ANTERIOR

Pulmonary
valve (closed) Right coronary
artery

Left coronary

artery Aortic valve
(closed)
Bicuspid
z’jé‘;) ANTERIOR
Tricuspid
valve
(open) Pulmonary
valve (open)
POSTERIOR Aortic valve
(d) Superior view with atria removed: pulmonary and aortic (open)
valves closed, bicuspid and tricuspid valves open
Copytight © 2014 Jehn Wiley & Sons, knc. AN rights reserved. BiCUSpid -
valve
(closed) '
_ Tricuspid
valve

(closed)

POSTERIOR

(e) Superior view with atria removed: pulmonary and aortic
valves open, bicuspid and tricuspid valves closed
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Valves of the Heart

ANTERIOR

Ascending aorta

Pulmonary trunk

Right coronary
PULMONARY VALVE iy
onef;;tn::ﬁuTnUSCIe Pectinate muscle
of right atrium
Left coronary AORTIC
artery VALVE
TRICUSPID
VALVE

(MITRAL) VALVE

Coronary sinus

Dissection Shawn Miller,
Photograph Mark Nielsen

POSTERIOR

(f) Superior view of atrioventricular and semilunar valves
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Clinical Connection

e Heart valve disorders

— Stenosis: Aortic stenosis is one of the most common and most
serious valve disease problems. Aortic stenosis is a narrowing of
the aortic valve opening. Aortic stenosis restricts the blood flow from the
left ventricle to the aorta and may also affect the pressure in the left
atrium

— Mitral valve prolapse (MVP):Mitral valve prolapse (MVP) is a valvular
heart disease characterized by the displacement of an abnormally
thickened mitral valve leaflet into the left atrium during systole. It is the
primary form of myxomatous degeneration of the valve.

— Aortic insufficiency: (Al), also known as aortic regurgitation (AR), is the
leaking of the aortic valve of the heart that causes blood to flow in the
reverse direction during ventricular diastole, from the aorta into the left
ventricle. As a consequence, the cardiac muscle is forced to work harder
than normal.



Circulation of Blood

* The heart pumps blood into two circuits
arranged in series (connected end to end).

e Systemic circulation

— The left ventricle pumps this blood into the aorta,
which branches into systemic arteries.

— Arterioles



Circulation of Blood

* Pulmonary circulation
— Pulmonary capillaries
— Pulmonary veins

Copyright © 2020, R.Bishay. All rights reserved
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Systemic
and
Pulmonary
Circulations

Cop Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.

9. Systemic capillaries of
head and upper limbs

4. Pulmonary 4. Pulmoqary
capillaries capillaries
of right lung of left lung

Key:

9. Systemic capillaries of
trunk and lower limbs

(a) Path of blood flow through heart
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. -
S St e m I C 4. In pulmonary capillaries, blood
loses CO, and gains O,

Y
and e iy

Pulmonary valve l

Pulmonary - . ..., -

Right ventricle |

C i rC u I a t i O n S Tricus?ai 7 I Bicuséid valve

1 T
*  Right atrium
(deoxygenated blood) Left ventricie I

j& Aonici valve
10. 'Stupeérior ,IAférior . 4 AoREEnD
.‘ _ . ' .Coronary 8 . |

S iy g

9. In systemic capillaries, blood
loses O, and gains CO,

Left atrium |

(b) Path of blood flow through systemic and pulmonary circulations
Copyright € Copyright ©2014 John Wiley & Sons, Inc. All rights reserved.
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Coronary Circulation

* Two coronary arteries

— Left coronary artery
* Anterior interventricular branch
e Circumflex branch

— Right coronary artery

e Posterior interventricular branch
* Marginal branch



Coronary (Cardiac) Circulation

Arch of Superior
aorta
— vena cava
aorta .
LEFT P Pulmonary
CORONARY . trunk
Pulmonary )
trunk Left auricle Left auricle
RIGHT CIRCUMFLEX Right
CORONARY i:?:g;n Al
Right INTER- SMALL i R
atrium VENTRICULAR CARDIAC
BRANGH ANTERIOR BREAT
MARGINAL POSTERIOR CARDIAC C
BRANCH INTER- MIDDLE
VENTRICULAR GcARDIAC
. BRANCH Left
Right Right ventricle
ventricle Left ventricle
ventricle : "
Inferior ————
vena cava
(a) Anterior view of coronary arteries (b) Anterior view of coronary veins
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Coronary (Cardiac) Circulation

Ascending aorta

Dissection Shawn Miller,
Photograph Mark Nielsen

Right auricle

RIGHT CORONARY
ARTERY

ANTERIOR CARDIAC
VEIN

Right ventricle

MARGINAL BRANCH

ANTERIOR INTERVENTRICULAR

BRANCH

(c) Anterior view
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Arch of aorta

Left pulmonary
artery

Pulmonary trunk

Left auricle
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LEFT CORONARY ARTERY
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Left ventricle
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Coronary (Cardiac) Circulation

Aortic arch

Superior vena cava

Left pulmonary

artery Right pulmonary

artery
Left atrium

Right pulmonary

Left pulmonary veins

veins \

Right atrium
OBLIQUE VEIN
CIRCUMFLEX BRANCH Inferior vena cava
OF LEFT CORONARY
ARTERY MIDDLE CARDIAC VEIN
Left ventricle
Dissection Shawn Miller, POSTE R 'OR
Photograph Mark Nielsen |NTERVENTR|CULAR
BRANCH OF RIGHT
POSTERIOR VEINS CORONARY ARTERY

OF LEFT VENTRICLE
(d) Posterior view
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Clinical Connection

* Myocardial ischemia and myocardial
infarction:

Cardiac ischemia refers to lack of blood flow and
oxygen to the heart muscle. ... If ischemia is severe
or lasts too long, it can cause a heart attack
(myocardial infarction) and can lead to heart tissue
death. In most cases, a temporary blood shortage to
the heart causes the pain of angina pectoris



Cardiac Conduction System

Autorhythmic cells: serve as a pacemaker

to initiate the cardiac cycle (pumping
cycle of the heart) and provide a
conduction system to coordinate the
contraction of muscle cells throughout
the heart.

Pacemaker: Sino-atrial node is called as
the pacemaker of our heart. ...

The cardiac impulse originating from
the SA node triggers a sequence of
electrical events in the heart, thereby
controlling the sequence of muscle
contraction that pumps blood out of
the heart.

Cardiac conduction system

Copyright © 2020, R.Bishay. All rights reserved

The heart's man pacamaker i 1 the smoatrial node (SA node)
where a group of autorhiythmic cedls are located al the unction of the
vena cava and the right atdum

Atrioven-
tricular
(AV) node

Left atrium

Atrioven-
tricular

(AV) bundle Left ventricle

Left and right
bundle branches

Purkinje fibers
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Cardiac Conduction
Interactions Animation

e Cardiac Conduction

You must be connected to the internet to run this animation.
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http://www.wiley.com/college/interactions/Distribution/content/Distribution/cardio1a/frameset2.htm

Cardiac Conduction System

Sinoatrial (SA) node
Atrioventricular (AV) node

The nervous system and certain hormones can
alter the pace of contractions, but the nervous
system does not initiate contractions.

Electrocardiogram (ECG or EKG)



The Conduction System of the Heart
and a Normal Electrocardiogram

—— Frontal plane l AR

Left atrium
Right atrium
o SINOATRIAL (SA) NODE
@ ATRIOVENTRICULAR
(AV) NODE
Q ATRIOVENTRICULAR (AV)
BUNDLE (BUNDLE OF HIS)
Left ventricle

© RIGHT AND LEFT
BUNDLE BRANCHES

Right ventricle

© PURKINJE FIBERS

(a) Anterior view of frontal section
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» Artificial pacemakers: A device that
uses electrical impulses to regulate
the heart rhythm or reproduce it. An
internal pacemaker is one in which
the electrodes to the heart, the
electronic circuitry, and the power
supply are all implanted internally,
within the body

 Pacemaker batteries last between 5
and 15 years (average 6 to 7 years),
depending on how active
the pacemaker is. Your doctor will
replace the generator along with the
battery before the battery starts to
run down

Copyright © 2020, R.Bishay. All rights reserved
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Cardiac Conduction System

* Electrocardiogram (ECG or EKG): is a test that measures the
electrical activity of the heartbeat. With each beat, an
electrical impulse (or “wave”) travels through the heart. This
wave causes the muscle to squeeze and pump blood from the
heart.

— Membrane potential

— Polarization

— Depolarization

— Repolarization

— Action potential (or impulse)
— P wave

— QRS wave

— T wave



Cardiac Cycle

Interactions Animation

e Cardiac Cycle

You must be connected to the internet to run this animation.
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The Conduction System of the Heart
and a Normal Electrocardiogram

B [ |
Key: 1.0 R -9 4 |
I Atrial contraction | |
| Ventricular

contraction

0.5

Millivolts (mV)

0 02 04 0.6 0.8
Seconds

(b) Waves associated with a normal electrocardiogram
of a single heartbeat

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.
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The Conduction System of the Heart
and a Normal Electrocardiogram

Understanding s
i the ventricles \
EEG WBVBfDI"m ! \\‘ons Depolarization of
: 1 electrical conduction Lomplex ventricles. It is
A Eg::;': from the AV node to Isoelectric.
- il ‘ the bundle of His to R ’
Oepalzrisation vave : the bundle branches
Negative | /
+ 'V',:Cmr_@ ! and then to the = y,
Purkinje Fiber. \\‘\\ repolarization of the
If a wavefront of ! ‘ ventricles
. . |  J
depolarlzatlon | atrialdepolarization (vector ‘ ~ /
travels towards the | isfrom SA node to AV node) n Segment Tj

positive electrode, a
positive-going ‘
deflection will result. | Timefor electrical
If the waveform | |Mpulsetakesto

A prolonged QT
intervalis a risk

| travel from the sinus —TGEDTC— P o TE factor for

travels away from || nodethrough the AV 4 / ventricular
the positive | nodeand entering | / QT interval tachyarrhythmias

actiad i theventricles. ! and sudden
electrode, a ; i point il
negative GOINEY s e e s e s e s e s T s R e
deflection will be
seen.
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Cardiac Cycle (Heartbeat)

A single cardiac cycle consists of all the events associated with one
heartbeat.

Normally the atria contract while the ventricles relax and vice versa.

Systole: period of contraction of the ventricles of the heart that occurs
between the first and second heart sounds of the cardiac cycle (the
sequence of events in a single heart beat). Systole causes the ejection of
blood into the aorta and pulmonary trunk.

Diastole: in the cardiac cycle, period of relaxation of the heart muscle,
accompanied by the filling of the chambers with blood. ...

Ventricular diastole again occurs after the blood has been ejected
(during ventricular systole) into the aorta and pulmonary artery.
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Heart Sounds

Auscultation
First sound (S1), or lubb
Second sound (S2), or dupp

The sounds are best heard over the chest at areas slightly
away from the actual location of the valves.

The “ lub” is the first heart sound, commonly termed S1, and
is caused by turbulence caused by the closure of mitral and
tricuspid valves at the start of systole.

The second sound,” dub” or S2, is caused by the closure of
aortic and pulmonic valves, marking the end of systole.



Location of
Valves and
Auscultation

Sites for Heart

Sounds

Pulmonary
Aortic valve
valve Bicuspid
: . valv
Tricuspid Ve
valve

Anterior view of heart valve locations and auscultation sites

Copyrlght O 201 4 John Wlley & Sons, Inr.. MI rights reserved.

RALCHE T St thhte 62



Clinical Connection

 Heart murmur: are sounds during your
heartbeat cycle — such as whooshing or
swishing — made by turbulent blood in or
near your heart. These sounds can be heard
with a stethoscope. A normal heartbeat makes
two sounds like "lubb-dupp" (sometimes
described as "lub-DUP"), which are the sounds
of your heart valves closing



Exercise and the Heart

Aerobic exercise improves cardiovascular fitness.
Prolonged training increases maximal cardiac output.

Stroke volume:(SV) is the volume of blood in millilitres
ejected from the each ventricle due to the contraction of
the heart muscle which compresses these ventricles

Exercise helps reduce blood pressure, anxiety, and
depression; control weight; and increases the ability to
dissolve blood clots.



Cardiac Output

Interactions Animation

e Cardiac Output

You must be connected to the internet to run this animation.
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http://www.wiley.com/college/interactions/Distribution/content/Distribution/cardio3a/frameset2.htm

Clinical Connections

Coronary artery disease (CAD)
— Risk factors for CAD:
Age. Simply getting older increases your risk of damaged and narrowed arteries.
Sex. Men are generally at greater risk of coronary artery disease. ...
Family history. ...
Smoking. ...
High blood pressure. ...
High blood cholesterol levels. ...
Diabetes. ...
Overweight or obesity.
— Development of atherosclerotic plaques: Patho-physiology
— Diagnosis of CAD: Internal medicine

— Treatment of CAD: Pharmacology



Development of the Heart

Mesoderm
Cardiogenic area
Endocardial tubes
Primitive heart tube
Endocardial cushions
Atrioventricular canal



Development of the Heart
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