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Has 2 major fluid transportation systems, the cardiovascular
system and the lymphatic system.
Cardiovascular System.
n Heart and blood vessels
n Closed system
n Transports blood to all parts of the body
n Blood flowing through the circuit formed by the heart and
blood vessels
n Brings oxygen, food, and other chemical elements to tissue
cells
n Removes carbon dioxide and other waste products
resulting from cell activity.
Lymphatic System.
n Drainage for tissue fluid
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Auxiliary part of the circulatory system
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The Heart
n
n

n
n
n
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The double pump
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External heart anatomy

The Heart
n

Efficient pump
Four-chambered muscular organ lined
with endocardial tissue
Lies within the chest
2/3 of its mass to the left of the midline
lies in the pericardial space in the thoracic
cavity between the two lungs.

The heart is completely divided into a right half
and a left half
These 2 sides of the heart act as separate
pumps
There is no mixing of blood between them.
Each is in charge or pumping blood into one of
the two blood vessel circuits
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Internal view of the heart

The Heart
Artery to Lungs
Vein from Head and Body

Right
Atrium

Right Ventricle
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How does the Heart work?

valve

Left Ventricle
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How does the Heart work?
STEP TWO

STEP ONE
blood from
the body

Vein from Lungs

Left Atrium
valve
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Artery to Head and Body

blood from
the lungs

The atria then contract and

The heart beat begins when the
heart muscles relax and blood

the valves open to allow blood
into the ventricles.

flows into the atria.
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Coordination of chamber contraction,
relaxation

How does the Heart work?
STEP THREE
The valves close to stop blood
flowing backwards.
The ventricles contract forcing
the blood to leave the heart.
At the same time, the atria are
relaxing and once again filling
with blood.

The cycle then repeats itself.

11/13/13

11

11/13/13

12

2

Heart Layers
n

n

n
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The pericardium is a double walled sac
enclosing the heart.
The outer fibrous surface gives support,
and the inner lining prevents friction
The lining surfaces of the pericardial sac
produce a small amount of pericardial fluid
needed for lubrication to facilitate the
normal movements of the heart.
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The Heart Walls
Three distinct layers
n Epicardium

Serous membrane

n
n
n

n

Continuous with
blood vessels

Myocardium
n
n
n

n

n
n
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Middle layer
Cardiac muscle tissue
Pumps blood out of the heart chambers

Endocardium
n
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Outer layer
Corresponds to the visceral pericardium
Protects the heart by reducing friction

Inner layer
Epithelium and connective tissue
Elastic and collagenous fibers.
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The Septum
n
n

n

n

n

The septum (partition)
Divides interior of the heart into right and left
sides
Prevents direct communication of blood flow from
right to left chambers or left to right chambers.
Right side of the heart receives un-oxygenated
blood returning from the systemic (body)
circulation.
Left side of the heart receives oxygenated blood
returning from the pulmonary (lung) circulation.
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Chambers of the heart; valves

The Heart Valves
Heart valves allow the blood to pass from
a chamber but prevent its return/back
flow.
The atrioventricular valves
n Between the upper and lower chambers
n Within the heart
The semilunar valves
n Are within arteries arising from the right
and left ventricles
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Heart Valves

Heart Valves: Semilunar Valve

Atrioventricular valves:
n The Tricuspid valve
n
n

n

n

Between the right atrium and right ventricle.
3 flaps or cusps.

n
n

The Bicuspid valve or Mitral valve
n
n

The pulmonary Semilunar valve

Between the left atrium and left ventricle
2 flaps or cusps.

n

half-moon shaped
Located at the opening into the pulmonary
artery that arises from the right ventricle.

The aortic semilunar valve
n

Located at the opening into the aorta that
arises from the left ventricle
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Coronary artery circulation

Coronary Arteries
The heart gets its
blood supply from the
right and left coronary
arteries
n These arteries branch
off from the aorta just
above the Aortic
Valve, then subdivide
into many smaller
branches within the
heart muscle.
• Blood from the heart tissue is returned by coronary
11/13/13
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veins
to the right atrium via the coronary sinus
n
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Cardiovascular Disorders

Coronary Artery Disease (CAD)
n

n

n

n

Cardiovascular disease (CVD) is the
leading cause of death in Western
countries.
Modern research efforts have improved
diagnosis, treatment, and prevention.
Major cardiovascular disorders include
atherosclerosis, stroke, heart attack,
aneurysm, and hypertension.
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Coronary arteries cannot deliver adequate blood
supply to the heart muscle to meet the tissue
demand.
Characterized by obstruction or narrowing of the
vessel lumen.
Risk factors some cannot be changed while
other risk factors can be modified or eliminated.
Patient education is an important aspect of the
nursing care of patients with CAD because the
educated patient can take steps to improve his
condition.
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Coronary heart disease (CHD) is a collective
name for a number of ischemic diseases of
the myocardium.
n The major diseases of CHD are:
n
n
n
n
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Risk Factors

Coronary Heart Disease (CHD)

n

26

angina pectoris
cardiac dysrhythmias
myocardial infarction
congestive heart failure (CHF)
sudden cardiac death.
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Risk factors that cannot be changed (nonmodified):
n age, sex, race, genetic make-up, and
family history.
The major risk factors fall into the category
of modifiable risk factors:
n Hypertension, elevated serum cholesterol
levels, and cigarette smoking.
Additional modifiable risk factors:
n weight, activity level, and stress levels
11/13/13
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Atherosclerosis
Atherosclerosis is due to a build-up of
fatty material (plaque), mainly
cholesterol, under the inner lining of
arteries.
n The plaque can cause a thrombus (blood
clot) to form.
n The thrombus can dislodge as an
embolus and lead to thromboembolism.

Stroke, Heart Attack, and
Aneurysm

n
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Partial blockage of a coronary artery
causes angina pectoris, or chest pain.
An aneurysm is a ballooning of a blood
vessel, usually in the abdominal aorta or
arteries leading to the brain.
Death results if the aneurysm is in a large
vessel and the vessel bursts.
Atherosclerosis and hypertension weaken
blood vessels over time, increasing the risk
of aneurysm.

n

n
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Coronary Bypass Operations
n

n
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Diagnostic Tests
n
n
n
n
n
n

n
n
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A cerebrovascular accident, or stroke,
results when an embolus lodges in a
cerebral blood vessel or a cerebral blood
vessel bursts; a portion of the brain dies
due to lack of oxygen.
A myocardial infarction, or heart attack,
occurs when a portion of heart muscle
dies due to lack of oxygen.

EKG
Exercise Stress Test
Echocardiogram
Nuclear scan
Coronary angiography/arteriography
Electron-beam computed tomography (EBCT) to
look for calcium in the lining of the arteries -the more calcium, the higher your chance for
CHD
Coronary CT angiography
Magnetic resonance angiography
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Coronary bypass operation

A coronary bypass operation involves
removing a segment of another blood
vessel and replacing a clogged coronary
artery.
It may be possible to replace this
surgery with gene therapy that
stimulates new blood vessels to grow
where the heart needs more blood flow.
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Clearing Clogged Arteries

Angioplasty

Angioplasty uses a long tube threaded
through an arm or leg vessel to the
point where the coronary artery is
blocked; inflating the tube forces the
vessel open.
n Small metal stents are expanded inside
the artery to keep it open.
n Stents are coated with heparin to
prevent blood clotting and with
chemicals to prevent arterial closing.
n
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n

Medical treatments for dissolving blood
clots include use of t-PA (tissue
plasminogen activator) that converts
plasminogen into plasmin, an enzyme that
dissolves blood clots, but can cause brain
bleeding.
Aspirin reduces the stickiness of platelets
and reduces clot formation and lowers the
risk of heart attack.
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Heart transplants are routinely
performed but immunosuppressive drugs
must be taken thereafter.
n There is a shortage of human organ
donors.
n Work is currently underway to improve
self-contained artificial hearts, and
muscle cell transplants may someday be
useful.
n
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Medications/Treatment
n
n
n
n
n
n

n

Low-fat diet
Weight loss
Exercise.
Blood thinners
Cholesterol lowering agents
Angioplasty
Stents
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Medications

n

n
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Heart Transplants and Artificial
Hearts

Dissolving Blood Clots
n
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ACE inhibitors to lower blood pressure
Blood thinners (antiplatelet drugs) to reduce
your risk of blood clots
Beta-blockers to lower heart rate, blood
pressure, and oxygen use by the heart
Calcium channel blockers to relax arteries,
lowering blood pressure and reducing strain on
the heart
Diuretics to lower blood pressure
Nitrates (such as nitroglycerin) to stop chest
pain and improve blood supply to the heart
Statins to lower cholesterol
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Management of AMI
n
n
n
n
n
n
n
n
n
n

ECG monitoring
Bedrest to reduce the workload of the heart
Intravenous therapy
Morphine to reduce pain and relieve anxiety
Oxygen
Nitroglycerin to relieve pain
Thrombolytic Therapy
Aspirin: Antiplatelet medications to help prevent
clots
Heparin
vasodilators, beta blocker, calcium channel
blockers and lidocaine as antiarrhythmic therapy.
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Nursing Care & Management:

n
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Nursing Care & Management:

Continue

Observation and prevention include the
following nursing considerations:
n (a) Frequent monitoring of the vital signs
and ECG.
n (b) Observation for signs of impending
heart failure by close monitoring of intake
and output, daily weight, breathe sounds,
and serum enzymes.
n (c) Careful assessment and documentation
of each episode of chest pain to include
severity, duration, medication given, and
relief obtained.
11/13/13
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(a) Promote compliance with prescribed
meds, diet, and other tx measures by
explaining the need for each and the possible
consequences of noncompliance.
(b) Review all activity limitations and
restrictions.
(c) Counsel the patient on the action that
should be taken when he is confronted with
chest pain or other symptoms.
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continue

Promotion of a restful and comfortable
environment:
(a) Provide emotional support to reduce
anxiety and stress.
(b) Orient patient to the (CCU) routine and
environment.
(c) Schedule patient care activities carefully to
avoid interrupting the patient's sleep.
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Heart Failure (CHF) Inadequate cardiac output,
resulting in poor perfusion of all organ systems.

Patient Education
n

Nursing Care & Management

Three major considerations: observation
and prevention of further myocardial
damage and complications, promotion of
an environment that allows for maximum
comfort and rest, and patient education to
fully prepare the patient for discharge.
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n

n

Left heart failure: The pumping action of
the left ventricle is compromised, but the
right ventricle continues to function
normally.
There is an imbalance between the out-put
of each ventricle.
The right heart continues to pump blood
into the lungs to be oxygenated.
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Right Sided Heart Failure

CHF: left sided heart failure
n

n
n

n

n

The failing left heart is unable to return that
same volume of blood to the systemic
circulation.
Results in accumulation of blood in the
pulmonary blood vessels.
Increased pressure in the pulmonary
vessels causes fluid to leak into the
interstitial lung tissue, compromising gas
exchange.
This condition is called pulmonary edema.
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This condition, known as congestive heart
failure (CHF), is manifested by neck vein
distention and body edema.
Right sided failure may occur without left
sided failure.
This condition, called corpulmonale, may
be caused by pulmonary hypertension
secondary to lung disease or by the
presence of pulmonary emboli.
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Medications/Treatment
n
n

n

n

n

n

n
n
n
n
n
n
n
n
n

Echocardiogram
Heart catheterization
Chest x-ray
Chest CT scan
Cardiac MRI
Nuclear heart scans
(MUGA, RNV)
ECG, which may also
show arrhythmias
CBC
Blood chemistry
Serum sodium
BUN

n
n
n
n

n
n
n
n

Creatinine
Liver function tests
Serum uric acid
Atrial natriuretic peptide
(ANP) and brain
natriuretic peptide (BNP)
Urinalysis
Urinary sodium
Creatinine clearance
Swan-Ganz
measurements (right
heart catheterization)
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Nursing Care & Management CHF

Low Sodium Diet
ACE inhibitors such as captopril and enalapril -- these
medications open up blood vessels and decrease the work
load of the heart.
Diuretics -- there are several types including thiazide, loop
diuretics, and potassium-sparing diuretics; they help rid
your body of fluid and sodium.
Digitalis glycosides -- increase the ability of the heart
muscle to contract properly; prevent heart rhythm
disturbances
Angiotensin receptor blockers (ARBs) such as losartan and
candesartan which, like ACE inhibitors, reduce the
workload of the heart; this class of drug is especially
important for those who cannot tolerate ACE inhibitors
Beta-blockers -- this is particularly useful for those with a
history of coronary artery disease
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CHF Diagnostic Tests

CHF: right sided heart failure
n

Right sided heart failure usually follows left
sided failure.
The increased pressure in the pulmonary
vessels causes "back pressure" to the right
side of the heart.
This interferes with venous return, and
consequently, the organs of the body
become congested.
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During the acute phase, nursing considerations
include the following:
n
n
n
n
n
n
n

Monitoring fluid retention by weighing the patient
daily.
Monitoring intake and output.
Frequent assessment of vital signs.
Frequent monitoring of electrolytes.
Promoting mental and physical rest to reduce the
workload of the heart.
Administration of prescribed medications to
improve the heart's effectiveness as a pump.
Administration of prescribed dietary restrictions
(sodium and fluids).
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The Pulse

Nursing Care & Management CHF
Patient education should include the following
nursing considerations:
n Instruction on effective coping mechanisms
that will reduce stress in daily living.
n Compliance in taking prescribed
medications.
n Compliance in following the prescribed
dietary and fluid restrictions.
n The importance of regular check-ups.
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Each time the heart beats, the left
ventricle contracts and sends blood
through the arteries.
The pulse is the rhythmic expansion of the
arteries that results from each heartbeat.
When the pulse is being counted, the rate,
rhythm, and volume (force) should be
noted.
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Pulse Rate
n

n

n
n
n

The Pulse

Rate may be noted as normal, fast
(tachycardia), or slow (bradycardia).
An average pulse rate for a resting adult is
70-80 bpm.
Tachycardia: rates faster than 100 bpm
Bradycardia: rates slower than 60 bpm
A well-trained athlete may have a resting
pulse of less than 50 bpm.
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Rhythm is the regularity of the pulse beats.
Rhythm is described as irregular when you can
feel the pulsations occur at different rates.
n A normal rhythm has the same time interval
between the beats.
n Volume is the force or strength of the pulse.
n Terms used to describe the volume (force) of
the pulse are weak, thready, or feeble for a
pulse that lacks strength, and strong, full, or
bounding for a pulse that feels forceful.
n The force may be regular or irregular.
11/13/13
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Factors that affect pulse rate
n

n

n

n

n

(1) Sex. Women have a slightly faster pulse
rate than men.
(2) Age. Gradually decreases from birth to
adulthood then increases with advancing old
age.
(3) Body temperature. Increases 7-10 beats
for each degree of temp. elevation ( C) .
(4) Digestion. Increased metabolic rate
during digestion will increase the pulse rate
slightly.
(5) Pain. Pain increases pulse rate.
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Factors that affect pulse rate:
continued

n

n

n

(6) Emotion. Fear, anger, anxiety, and
excitement increase the pulse rate.
(7) Exercise. The heart must beat faster during
exercise to meet the increased demand for
oxygen.
(8) Blood pressure. Heart rate and blood
pressure have an inverse relationship. When the
BP is low, there is an increase in pulse rate as
the heart attempts to increase the output of
blood from the heart (cardiac output).
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Hypertension

The Blood Pressure

Blood pressure is defined as the pressure
exerted by the blood on the walls of the
blood vessels.
n When taking a patient's blood pressure
with a sphygmomanometer and
stethoscope, it is the arterial blood
pressure that is being measured.
n Blood pressure is registered by two
numbers that represent the pressures
exerted during contraction and relaxation
of the heart.
11/13/13
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About 20% of Americans suffer from
hypertension (high blood pressure).
Hypertension is present when systolic
pressure is 140 or greater or diastolic
pressure is 90 or greater; diastolic pressure is
emphasized when medical treatment is
considered.
A genetic predisposition for hypertension
occurs in those who have a gene that codes
for angiotensinogen, a powerful
vasoconstrictor.
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Blood Pressure
n

n
n

Systolic pressure is the maximum pressure
occurring during systole, or contraction, of
the ventricles.
It is the higher of the two numbers.
Normal systolic pressure for the average
resting adult is between 100-150 mmHg.
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n

n

n

n
n

In patients with hypertension or other
cardiovascular disease
Measure blood pressure in both the right
and left arms.
There should be no more than 5 mmHg
difference between the two readings.
A greater difference is indicative of
vascular disease
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Diastolic Pressure

Diastolic pressure is the pressure occurring
during diastole, the period of relaxation
and filling of the ventricles.
n This is the lowest pressure.
n Normal diastolic pressure for the average
resting adult is between 60-90 mmHg.
n Blood pressure is best measured over a
large artery.
n The most commonly used is the brachial
artery.
11/13/13
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Pulse Pressure

Blood Pressure
n

62

n

n
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The difference between the systolic and diastolic
pressures.
Normal range: 30-50 mmHg, with 40 mmHg the
average.
A decreased pulse pressure (less than 30
mmHg) is related to factors that cause an
increase in the diastolic blood pressure, a
decrease in systolic blood pressure, or of both.
Causes of decreased pulse pressure included
peripheral vasoconstriction, aortic valve stenosis,
mitral valve insufficiency, or decreased stroke
volume due to heart failure or hypovolemia.
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Conduction system of the heart
n

n

Pulse Pressure

Heart contracts as a unit

An increased pulse pressure (greater than 50
mmHg) is related to factors that cause a
decrease in the diastolic blood pressure, an
increase in systolic blood pressure, or both.
Causes of increased pulse pressure include
hypertension, circulatory overload, arrhythmias,
increased stroke volume caused by anxiety or
exercise, or decreased distensibility of the
arteries as seen in arteriosclerosis and aging.

Atrial and ventricular syncytia help conduct
electrical signals through the heart
Sinoatrial (S-A) node is continuous with atrial
syncytium

Resource: Texas Heart Institute 2007
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S-A node cells can initiate impulses on their
own; activity is rhythmic
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Electrocardiogram (ECG) can trace
conduction of electrical signals through the
heart
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Aberrant ECG patterns indicate damage
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Regulation of the cardiac cycle
Sympathetic and parasympathetic nervous
systems
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Parasympathetic: from medulla oblongata
(vagus nerve)
Nerve branches to S-A and A-V nodes, and
secretes acetylcholine (slows rate)
Parasympathetic activity can increase (slow
heart rate) or decrease (increase heart
rate)
11/13/13
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Sympathetic nervous system through celiac
plexus to heart secretes norepinephrine
increases force of contractions
Cardiac control center in medulla oblongata
maintains balance between the two
Normally both sympathetic and
parasympathetic function at a steady
background level
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Baroreceptors detect changes in blood
pressure
Rising pressure stretches receptors
vagus nerve→parasympathetic system
Increased temperature increases heart rate
Ions and heart rate:
excess potassium decreases it
excess calcium increases it
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Control of blood pressure

More cells
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constriction of blood
vessel walls
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Regulation of cardiac output
contraction strength
heart rate
venous return
skeletal muscles
breathing rate
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