Shock

More than just low blood pressure
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What is Shock?

A Inadequate perfusion of body tissue
I begins at the cellular level

I If left untreated results in death of tissue,
organs, organ systems

I and ultimately the death of the entire organism
A It is not (just) low blood pressure
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Shock Is a result of many

reasons.
A Trauma A Allergic Reaction
A Fluid loss A Spinal Cord Injury
A MI A Other reasons

A Infection
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What Is adequate perfusion?

A Constant and necessary passage of blood

t hrough the bodyo0s
A Delivery of nutrients and oxygen

t

A Removal of CO, and the waste byproducts

of metabolism
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Perfusion Is dependent on a

functioning and Intact
circulatory system
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o To o

Components of circulatory
system

ne pump (heart)
ne fluid (blood)

ne container (blood vessels)
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Volume (blood within
circulatory system)

Pump
Container




The Pump

A The heart is the pump of the cardiovascular
system

| Receives blood from the venous system
(preload)

I Pumps the blood to the lungs for oxygenation

I Pressure causes the oxygenated blood to be
returned to the heart

I Pumped out to the vital organs and peripheral

tissues (against afterload)
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Stroke Volume

A The amount of blood A Factors affecting SV
ejected by the heart Iin i Preload

one contraction i Force and Rate of
Contraction

I Afterload
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Preload

A Amount of blood A Includes everything
delivered to the heart avallable for next
during ventricular systole
diastole i Passive filling
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Inotropy and Chronotropy

A It is affected by A It is affected by
circulating hormones circulating hormones
called catecholamines called catecholamines
I epinepherine I epinepherine
I norepinepherine I norepinepherine

A The strength of A The rate per minute of
contraction of the cardiac contractions

heart
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Frank Starling Mechanism

A The greater the stretch of the cardiac muscle, up
to a certain point, the greater the force of cardiac
contraction (ie: the rubber band effect)

Which one of these has optimal athletic stretch?
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Afterload

A Resistance against which the ventricle
must contract

A Determined by the degree of peripheral
vascular resistance
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Peripheral Vascular Resistance

A Pressure against which the
heart must pump

A Blood Pressure = CO x PVR
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Cardiac Output

A Amount of blood pumped in one contraction

Stroke Volume x Heart Rate =
Cardiac Output

A Average person - 70 bpm x 70 mL = 4,900 mL/min
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Fluid

A Blood is thicker and more adhesive than
water

A Consist of plasma and formed elements:
Red cells, White cells, Platelets

A Transports oxygen, carbon dioxide,
nutrients, hormones, and metabolic
waste
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Container

A Blood vessels serve as the container

A Under control of the autonomic nervous
system

A They can adjust size and selectively
reroute blood through microcirculation

A Microcirculation is comprised of the small
vessels:

I Arterioles, Capillaries, and Venules
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Rerouting (shunting) blood

A Capillaries have a pre-capillary
sphincter between the arteriole and
capillary that responds to local
tissue demands such as acidosis,
hypoxia, and opens as more blood
IS needed

A At the end of the capillary between
the capillary and venule is a post-
capillary sphincter that opens when
blood is needed to be emptied into
the venous system
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Fick Principle

A The movement and utilization of oxygen in the
body Is dependent on the following conditions
I Adequate concentration of inspired oxygen

I Appropriate movement of oxygen across the
alveolar/capillary membrane into the arterial
bloodstream

I Adequate number of red blood cells to carry oxygen
I Proper tissue perfusion

I Efficient off loading of oxygen at the tissue level
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Causes of Hypoperfusion

Hose
Pump

Fluid
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Inadequate Pump

A cardiac contractile strength
A heart rate (too slow or too fast)
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Inadequate Fluid

A Hypovolemia (abnormally low circulating

blood volume)
I Not enough preload
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Container Problems

A Dilated container without change in fluid
volume

A Normal container with low levels of fluid
A Leak in container
A Afterload too high i causes?
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Result of hypoperfusion

A Shock at the cellular level

A Causes vary, however the ultimate
outcome Is Impairment of cellular
metabolism

A Can be localized (AMI, CVA,
compartment syndrome) or generalized
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Compensated and
Decompensated shock

A Usually the body is able to compensate
but when these mechanisms fail shock
develops and may progress
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Compensation Mechanisms

A Catecholamine Release
| Faster

A Renin-Angiotensin
I Slower

A Anti-Diuretic Hormone
I Slowest
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Stages of shock
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