Chapter 14

THE HEART



Layers of the Heart

* Endocardium
* Myocardium
= Epicardium




Layers of the Heart

= Endocardium
= Smooth layer

o Lines the
interior

o Valves are
made from
this layer




Layers of the Heart

 Myocardium
= Muscle layer



Layers of the Heart

= Epicardium
o Thin, outermost
layer

o Joins with
serous lining
outside the heart
to form the




Septum

= Separates the left
and right heart

= Interatrial — top
part of the septum g S —

* Interventricular — g
bottom part of the L \¥¢
septum




The Four Chambers

= Right Atrium

= Right Ventricle
= Left Atrium

= Left Ventricle




The Four Chambers

= Right Atrium —
recelves blood
from the
superior and
Inferior vena
cava




The Four Chambers

= Right
Ventricle —
pumps blood
to the lungs




The Four Chambers

= Left Atrium —
recelves
oxygenated
blood from
the lungs




The Four Chambers

= Left Ventricle —
pUMpPS
oxygenated
blood to the rest
of the body,
strongest
chamber




\VEWGEER

= Valves allow
blood to flow
in only one
direction




Valves

cRight
Atrioventricular
(tricuspid valve)

sPulmonic
(semilunar valve)

o] eft

Atrioventricular

(bicuspid valve, mitral
valve)

cAortic Valve




Valves

= Chordae T
tendineae — DRI
threads, keep N N
valve flaps
from flipping up
iInto the atria

ventricle W U S muscles
4 S




Afrioventricular
(tricuspid valve) —
between the right

atrium and right
ventricle, has 3
flaps, prevents
blood from flowing
back into the right

atrium




Valves

= Pulmonic
(semilunar valve)
— between the
right ventricle and
the pulmonary
artery, prevents
blood from flowing
back into the right
ventricle




Valves

= Left
Atrioventricular
(bicuspid valve) —
between the left
atrium and left
ventricle, prevents
blood from flowing
back into the left
atrium, has 2 flaps
(mitral valve)




Valves

= Aortic Valve —
between the left
ventricle and
the aorta,
prevents blood
from flowing
back into the
left ventricle




Blood Supply to the
Myocardium

Ant. desc. branch of left
coronary artery

» Heart muscle
itself needs
blood supply

Right coronary
artery




Blood Supply to the
Myocardium

= Blood supplied
through the

right and left , * -
| . eft coronary
CO rOna I'y Right coronary : / artery

arteries ﬂ{\\
= First W <\
branches off

the aorta



| Blood Supply to the
Myocardium

\\’T;_\\\\\g\\ W\

N

chordae
tendineae

= Coronary sinus eV <
collects venous i A rosrEnon
blood from the \&
heart and
empties into the
right atrium

small cardiac
vein



Physiology of the Heart

= Blood flow through
the heart: Enters the
right atrium through
the superior &
Inferior vena cava.
When the atria
contract, blood flows
through the tricuspid
valve to the right
ventricle.




Physiology of the Heart

= WWhen the ventricles
contract, blood flows
through the pulmonic K
valve to the pulmonary
arteries and to the
lungs. There blood is
oxygenated, then
returned to the heart
though the pulmonary
veins.




Physiology of the Heart

= Oxygenated blood £T W s
enters the left
atrium through the
pulmonary veins.

= \When the atria
contract, blood
flows through the
bicuspid valve and
into the left
ventricle.




Physiology of the
Heart i

= \When the ventricles K<
contract, blood
flows through the
aortic valve and
Into the aorta, then

to the rest of the
body




HEAD

11|

AORTA

A

RIGHT | PULMONARY ARTERY ——» LEFT

LUNG LUNG
—PULMONARY VEIN LEFT PULMONARY VEIN +———
o 7
ATRIliM

VENTRICLE
R Aricuspid
VETS
RIGHT
VENTRICLEw
e

RIGHT HEART: .

Receives blood from LEFT HEART:

the body and pumps it Receives oxygen-full
through the pulmonary blood from the lungs
artery to the lungs and pumps it

where it picks up fresh through the aorta to
oxygen. the body.




Physiology of the Heart

Veniricular systole / Atriole diastole

= Both atria
contract at the
SEINERIIEY
followed by
the
contraction of
both ventricles

Semilunar




Physiology of the Heart

= Systole — active
phase of the heart
when the chambers
are contracting

= Diastole — resting
phase of the heart,
when the chambers
are filling with blood




Physiology of the Heart

= Cardiac Cycle — sequence of
heart contractions and
relaxations

The Cardiac Cycle




Physiology of the
Heart

= Cardiac Output —
volume of blood
pumped by each
ventricle in 1 min,
avg about 5 liters/
min for an adult at
rest




Physiology of the Heart

= Stroke Volume —
amount of blood
ejected from the
ventricle with
each beat

To 1 mcrease

increase stroke
volume

Slrnke nlume

ﬁ increase heart rate




Physiology of the
Heart

= Heart Rate
(pulse rate) —
number of times
the heart beats In
1 min




Conduction System

= Sinoatrial Node (SA Node) —
pacemaker, located in the upper
wall of the right atrium, initiates |
the heartbeat. o AV Node

= Impulse travels throughout the
muscle of the atria, causing
them to contract.




Conduction System

= This stimulates the
atrioventricular node
(AV Node), located in
the septum at the
bottom of the right
atrium.




Conduction System

» |[mpulse travels
through the
atrioventricular
bundle (bundle of
His) located in the
septum between the
ventricles,




Conduction System

= |mpulse travels from the bundle of His
(Atrioventricular bundle) throughout the
ventricular walls by way of the right &
left bundle branches and the purkinje
fibers, causing the ventricles to
contract

ﬁ\

@
rioventricular e 3 N
(AV) Node y &
Siyb 4
Bundle B
of RA = Right Atrium
RV = Right Ventricle ;

His
LA = Left Atrium

LV = Left Ventricle



Conduction System

= Sinus Rhythm
— when the UL/,
heartbeat is -
initiated by the
SA Node




Heart Rates

* Bradycardia —
pulse rate below
60 beats/min




y Heart Rates

* Tachycardia —
pulse rate [l

above 100
beats/min




Heart Rates

= Sinus Arrhythmia — regular variation in
heart rate due to changes in the rate
and depth of breathing, Normal.

i




Heart Rates

= Premature WJU
Beats 5
(extrasystoles) J I I I L}L' ll
— beats that ’
come before the
expected Ml
normal beats. I I |




Murmurs

= Murmurs —
abnormal heart
sound due to

Systaolic G
valves not Murmurs—
functioning
properly E— Diastolic

Murmurs




Murmurs

= Functional —
not abnormal
structure,
ventricles fill
too rapidly

Left heart discase
Subacute bacterial
endoc .nlhli\‘
Syphilitic aortitis \
Rheumatoid spondylitis

Congenital bicuspid valve

Atrial septal

d
lh-ln'(l\

,
Right heart discase /

/
Bacterial endocarditiv”

Ebstein anomaly

Ventricular septal defect

Toxic and inflammatory _—"

myocardiopathy

fibrinous pericarditis

o Patent duclus arteriosus
-~

Congenital heart disease

 (tetralogy of Fallot, e.g.)

_ Atrial myxoma

Lupus erythematosus
< Subacute bacterial
endocarditis

Prolapse

Hypertrophic
subaortic stenosis

Myocardial infarction

Friction rub of .~ with papillary

muscle dysfunction



Murmurs

] O rg a n i c _ o Normal heart e Heart with valve defects

Pulmonary artery Oxyaenated Leaking valve
(to lungs) ~\ blo%% flow in Valve does not

caused by PSS B 5o e
structural s R
changes in ™ \ /O GE_ |

the heart SN |

Deoxygenated ' e g e Heart with ventricular septal defect \
blood flow in | .
right heart Right and left ventricles

Mixing blood
from left
(oxygenated)
and right

unoxygenated, 5y
\(,emﬁ{fls ) Ventricular

septal defect




Heart Disease 4

Endocarditis —
iInflammation of the
endocardium

: Bacteriél Endocarditis




| Heart Disease

= Myocarditis — inflammation of
the heart muscle




Heart Disease

» Pericarditis — inflammation of
the pericardium, the sac which
surrounds the heart




Congenital Heart Disease

» Patent Foramen
Ovale — hole
present between
the 2 atria fails to
close at birth




Congenital Heart Disease

Patent Ductus Arteriosus (PDA)

Vessel connecting Aorta

= Patent -v _ ana Puimonary Arery
Ductus
Arteriosis —
duct between
the pulmonary
artery and the
aorta fails to
close at birth




Congenital Heart Disease

= Coarctation
of the Aorta
— localized
narrowing of
the arch for
the aorta




Congenital Heart Disease

e Heart with tetrology of Fallot

Children with Tetralogy of Fallot exhibit bluish

» Tetralogy I Sy Cbtos o g o i
of Fallot — e
combination
of 4 defects
that occur
together, S
“blue baby”  [EEEETH

“Tet spell”




Rheumatic Heart Disease

= Toxins produced
by streptococci
affect the valves
of the heart so

they do not open

completely (mitral
stenosis) or close
completely (mitral




Coronary Heart Disease

= Coronary occlusion - Coronary arteries
become clogged; therefore, not as much
blood goes to the heart muscle. If an artery
Is completely clogged, it leads to ischemia,
a lack of blood supply to an area.

Death of heart tissue due

to blocked coronary artery




| Coronary Heart Disease

= Thrombus — blood
CIOt, Can Clog Thmmhus...\\___~
coronary arteries

ROLE OF INFLAMMATION IN PLAQUE RUPTURE

Vuingrabie Rupture Thrombus  Myogardial Infarction

White blood celis Platelets and fibrin



Coronary Heart Disease

» |Infarct — an area that has been cut off
from its blood supply

= Myocardial Infarction — heart attack

Damage and death to
heart tissue shown in purple

I &

Plaque build up in the ‘ \»'<
coronary artery ;
blocking blood flow S\
and oxygen to '
the heart




Coronary Heart Disease

= Angina
Pectoris —
pain felt due to
Inadequate
blood flow to
the heart

; B
';\.-.\ p " —
i TR ﬂ? ‘ ' Ischemia
s IH8art muscie is not

Angina ™)
atypeol 7 »o.
lemporary *’
chest pain, v

pressure of
\
\P_

- ds somfort ,

\

%

,\

_;\. A\\

-Narrowed
hu .n anery

receiving enough

oxygen due
1o a narrowed

& ' coronary artery.




Rhythm Abnormalities

Sinus Node Agrlum

= Arrhythmia —
abnormality in A

the rhythm Of i Branch
the heart | an

AV Node

Bundle of HIS

Right Bundle Branch



Rhythm Abnormalities

= Flutter —
rapid,
coordinated
contractions
up to 300 per
min




Rhythm Abnormalities

= Fibrillations §
— extremely |
serious,
rapid,
irregular
contractions




Rhythm Abnormalities

normal heart

electrical
impulse

left atrium
right atrium

"Heart Block  EEEESSIt
— interruption A(" \

of electrical -\
conduction

electrical
impulse

sinoatrial node

atrioventricular - \ left atrium
node . right atrium

right ventricle —

left ventricle




Congestive Heart Failure

= Many times

Blood/fluids backup

Caused by l | ﬂ'—; ~into the lungs
hypertension i " g
" Causes /' 1 B
enlargement ) !
¢ J
of heart )

Heart muscle i1s weakened or stiff



Congestive Heart Failure

= Heart unable to pump effectively
because it is weak
= Kidneys save fluid

o Short of breath

Heart with Dilated Cardiomyopathy

Left ventricle

Heart chambers relax and fill, Muscle fibers have stretched.
then contract and pump. Heart chamber enlarges



Instruments Used for Heart
Study

=Stethoscope




Instruments Used for Heart
Study

" EKG

'R AP a3 .

e —-



Instruments Used for Heart Study

» Heart Catheterization




il Instruments Used for Heart Study

= Fluoroscope

-
-
-
-



Instruments Used for Heart Study

= Echocardiogram N
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Medications

= Nitroglycerin
— dilates
blood vessels
to the heart

nsufficient blood flow to the heart
muscle from narrowing of coronary




Medications

= Antiarrhythmics —regulate r-» =y »
heart rhythm and rate |

= Anticoagulants — prevent
clotting

= Beta Blockers -decrease
rate and strength of heart
contractions reducing the
hearts’ oxygen demand




Surgeries

= Coronary Bypass




Surgeries

,’((‘\. Heart

surface of the hear —
Narrowed  Plaque
antery

Corenary

artery Plaque

Balloon catheter
Artery cross-section |

Expanded stent Balioon

Compressed plaque  — Increased
) / Dblood flow

Compressed
plaque —




Surgeries
= Valve Replacement“

Mechanical




Surgeries

= Transplants

\\ Y+~ _~" Recipient aorta O\ Y 7 Recipient aorta
er= \ \ ~and pulmonary e - and pulmonary
- /5, arteries remain 4 % arteries remain

{
[-‘ o .
A >~ —_Sutures
SR SR used to
' attach
donor

heart

: > > e Donor e
Heart is cut (transplanted)
so diseased heart heart in place —/
can be removed
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= Pacemakers



Surgeries

= Artificial hearts




Prevention of heart ailments

= Proper diet
= Exercise

Anglogram of a healthy heart D NATIONAL
Photograph by SPL/Photo Researchers, Inc. GEOGRAPHIC
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