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cardiac system overviewcardiac system overview

CARDIAC

THERE ARE 4 CHAMBERS OF 
THE HEART:

CARDIAC OUTPUT (CO)CARDIAC OUTPUT (CO)

LAYERS OF THE HEARTLAYERS OF THE HEART

Right Right 
AtriumAtrium

Tricuspid 

Valve

Right VentricleRight Ventricle

Epicardium Pericardium

Fibrous Pericardium

Parietal Pericardium

Pericardial Fluid

Pericardial Space

Visceral Pericardium

Myocardium

Endocardium

LeftLeft
VentricleVentricle

Left Left 
AtriumAtrium

Mitral ValveMitral Valve

Right Atrium: receives blood from body

Left Atrium: receives blood from lungs

Amount of blood ejected from
the heart in each beat

Amount of blood ejected from
the heart in one full minute

Formula:Formula:

Heart 
Rate

HR x SV= CO

Outermost layer of heart Protective, nuid olled sac 
that covers the heart

Amount of blood in the 
ventricles before contracting

Resistance the left ventricle must overcome 
to pump out blood into circulation

lubricates pericardium

Middle muscular layer of 
the heart (thickest layer)

Innermost layer of the heart

Normal CO: 4-8L/ min

atriumsatriums : blood : blood receiversreceivers

Right ventricle: pumps blood to lungs

Left ventricle: pumps blood to body

ventriclesventricles : blood : blood pumperspumpers

valves: prevent backnow
atrioventricular valvesatrioventricular valves

Prevent backnow from 
ventricles to atriums

pulmonary pulmonary 

ValveValve

aortic Valveaortic Valve

tricuspid valvetricuspid valve

Between right atrium 
& right ventricle

mitral valvemitral valve

Between left atrium & 
left ventricle

semilunar valvessemilunar valves

Prevent backnow from 
arteries to ventricles

pulmonary valvepulmonary valve

Between right ventricle 
& pulmonary artery

AORTIC valveAORTIC valve

Between left ventricle 
& aorta

think muscles contract

responsible for contractility

epicardium

Stroke 
Volume

Cardiac 
Output

STROKE VOLUME (SV)STROKE VOLUME (SV)

Normal sv: 50-100 mL/ min

Force and strength of 
contraction of the heart muscle

CONTRACTILITYCONTRACTILITY

Amount of time heart beats 
per minute

HEART RATE (HR)HEART RATE (HR)

Normal hr: 60-100 bpm

Amount of blood pumped 
out from left ventricle with 

each contraction

EJECTION FRACTION EJECTION FRACTION (EF)(EF)

Normal ef: 50-70%

↑ ↑ contractilitycontractility = ↑  = ↑ svsv

A stronger heart contraction 
causes more blood output

   afterload

    preload
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ventricular 

repolarization

ventricular 

depolarization

complete

ventricular 
depolarization

atrial 

depolarization

complete

cardiac functioningcardiac functioning

CARDIAC

1

12

8

7

9
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4
3

1

2 5

6

DEoxygenated Blood

Sends impulse to contract atrium

Electrical impulses generated to regulate heart muscle contraction

Creates delay so atria can fully 
empty into ventricles

Carries impulses from AV node 
to bundle branches

Carries impulses to right and 
left ventricles

Carries impulses to right
and left ventricles

beats 60-100 bpm

beats 40-60 bpm

beats 20-40 bpm

beats 20-40 bpm

Blood to LUNGS

 d SVC/IVC
 e Right Atrium
 f Tricuspid Valve
 g Right Ventricle
 d Pulmonic Valve
 e Pulmonary Artery

P 
WAVE

P
R

 In
terva

l

Q
RS

 Complex

TWave

RIGHT

oxygenated Blood

Blood to body

 f Pulmonary Vein
 g Left Atrium
 l Mitral/Bicuspid Valve
 m Left Ventricle
 d Aortic Valve
 e Aorta

LEFT

12

11

BLOOD FLOW BLOOD FLOW THROUGH THETHROUGH THE  HEARTHEART

CONDUCTION SYSTEMCONDUCTION SYSTEM

SA NODESA NODE

"pacemaker" of the heart

AV NODEAV NODE

"gatekeeper" of the heart

BUNDLE OF HISBUNDLE OF HIS

BUNDLE BRANCHESBUNDLE BRANCHES

PURKINJE FIBERSPURKINJE FIBERS

beats 20-40 bpm

sa node
av node

bundle of his

purkinje fibers

left bundle branch

right bundle branch

repolarization= relax

depolarization= contract

atrial 

depolarization

starts

starts

+ Atrial repolarization

BLOOD VESSELSBLOOD VESSELS

ARTERIESARTERIES
Carry oxygenated blood 

from heart to tissues

think think AA for  for aawayway

VEINSVEINS
Carry deoxygenated 

blood to heart

think v for visit

EXCEPTIONSEXCEPTIONS

pulmonary artery
Carries deoxygenated 

blood from the heart to 
the lungs

pulmonary vein

Carries oxygenated blood 
from the lungs to the heart
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cardiac assessmentcardiac assessment

CARDIAC

Systolic Blood Pressure (SBP)

Most commonly used to diagnose MI

Used to detect heart failure

Not as specific as troponin, predictive of MI

Pressure of blood pushing against 
the walls of the arteries

Proteins released into blood when heart 
muscle has been damaged

Peptide released from cardiomyocytes when 
ventricles overoll and stretch

Enzyme released into blood following tissue 
damage to the heart

Average pressure in arteries during one
cardiac cycle (systole & diastole)

Pressure in the arteries when ventricles contract

Closure of tricuspid
& mitral valves

Considered better indicator of perfusion to 

vital organs than systolic blood pressure

Formula:Formula:

MAP = SBP + (2 x DBP)

3

BP= 97/50

Blood Pressure (BP)

EKG: measures electrical activity of heart

Echo:Echo: measures ejection fraction & cardiac output +  

                  assesses valve function

Cardiac Cath: measures pressure & blood now in 
                                              the heart

AUSCULTATINGAUSCULTATING HEART SOUNDS HEART SOUNDS

midclavicular linesternum

S1S1
Ventricles contracting

Beginning of systole

Closure of aortic
& pulmonic valves

S2S2
Ventricles relaxing
End of diastole

ABNORMAL HEART SOUNDSABNORMAL HEART SOUNDS

S3 Rapid ventricular filling Sounds like "lub-dub-ta"

Blood forcing into stiff 
ventricle

Sounds like "ta-lub-dub"

CARDIAC MEASUREMENTSCARDIAC MEASUREMENTS

diastolic Blood Pressure (dBP)

Pressure in the arteries when ventricles relax

mean arterial pressure (MAP)

  ''           

Normal MAP: 70-100 mmhg

example

SBP + (2 x DBP)

3
=

95 + (2 x 50)

3
= 65

AnswerAnswer

CARDIAC BIOMARKERSCARDIAC BIOMARKERS

troponin (TRP)

Normal: <0.04 ng/ml

Creatine Kinase 
Myocardial Band

(CKMB)

Normal: <5 ng/ml

Brain Natriuretic Peptide (BNP)

Normal: <100 pg/ml >900= severe hf

DIAGNOSTICSDIAGNOSTICS

S4
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 Aortic
Pulmonic

Erb9s point

Tricuspid

Mitral

2nd intercostal space
R sternal border 2nd intercostal space

L sternal border

3rd intercostal space
L sternal border

4th intercostal space
L sternal border

5th intercostal space
L midclavicular line

ventricular gallopventricular gallop

atrial gallopatrial gallop

"LUB""LUB"

"DUB""DUB"
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