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What is Shock?

ÅInadequate perfusion of body tissue

ïbegins at the cellular level

ïif left untreated results in death of tissue, 

organs, organ systems

ïand ultimately the death of the entire organism

ÅIt is not (just) low blood pressure



Shock is a result of many 

reasons:

ÅTrauma

ÅFluid loss

ÅMI

ÅInfection

ÅAllergic Reaction

ÅSpinal Cord Injury

ÅOther reasons



What is adequate perfusion?

ÅConstant and necessary passage of blood 

through the bodyôs tissue

ÅDelivery of nutrients and oxygen

ÅRemoval of CO2 and the waste byproducts 

of metabolism



Perfusion is dependent on a 

functioning and intact 

circulatory system



Components of circulatory 

system

ÅThe pump (heart)

ÅThe fluid (blood)

ÅThe container (blood vessels)





The Pump

ÅThe heart is the pump of the cardiovascular 

system

ïReceives blood from the venous system 

(preload)

ïPumps the blood to the lungs for oxygenation

ïPressure causes the oxygenated blood to be 

returned to the heart

ïPumped out to the vital organs and peripheral 

tissues (against afterload)



Stroke Volume

ÅThe amount of blood 

ejected by the heart in 

one contraction

ÅFactors affecting SV

ïPreload

ïForce and Rate of 

Contraction

ïAfterload



Preload

ÅAmount of blood 

delivered to the heart 

during ventricular 

diastole

ÅIncludes everything 

available for next 

systole

ïPassive filling

ïñAtrial kickò



Inotropy and Chronotropy

ÅIt is affected by 

circulating hormones 

called catecholamines

ïepinepherine

ïnorepinepherine

ÅThe strength of 

contraction of the 

heart

ÅIt is affected by 

circulating hormones 

called catecholamines

ïepinepherine

ïnorepinepherine

ÅThe rate per minute of 

cardiac contractions



Frank Starling Mechanism

ÅThe 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?

http://www.scienceclarified.com/everyday/images/scet_02_img0144.jpg

http://www.scienceclarified.com/everyday/images/scet_02_img0144.jpg


Afterload

ÅResistance against which the ventricle 

must contract

ÅDetermined by the degree of peripheral 

vascular resistance





Peripheral Vascular Resistance

ÅPressure against which the 

heart must pump

ÅBlood Pressure = CO x PVR



Cardiac Output

ÅAmount of blood pumped in one contraction

Stroke Volume x Heart Rate =

Cardiac Output

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



Fluid
ÅBlood is thicker and more adhesive than 

water

ÅConsist of plasma and formed elements:

Red cells, White cells, Platelets

ÅTransports oxygen, carbon dioxide, 

nutrients, hormones, and metabolic 

waste



Container

ÅBlood vessels serve as the container

ÅUnder control of the autonomic nervous 
system 

ÅThey can adjust size and selectively 
reroute blood through microcirculation

ÅMicrocirculation is comprised of the small 
vessels:

ïArterioles, Capillaries, and Venules



Rerouting (shunting) blood

ÅCapillaries 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

ÅAt 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



Fick Principle

ÅThe movement and utilization of oxygen in the 

body is dependent on the following conditions

ïAdequate concentration of inspired oxygen

ïAppropriate movement of oxygen across the 

alveolar/capillary membrane into the arterial 

bloodstream

ïAdequate number of red blood cells to carry oxygen

ïProper tissue perfusion

ïEfficient off loading of oxygen at the tissue level

Goal of perfusion!



Causes of Hypoperfusion

Hose

Pump

Fluid



Inadequate Pump

Åcardiac contractile strength

Åheart rate (too slow or too fast)



Inadequate Fluid

ÅHypovolemia (abnormally low circulating 

blood volume)

ïNot enough preload



Container Problems

ÅDilated container without change in fluid 

volume

ÅNormal container with low levels of fluid

ÅLeak in container

ÅAfterload too high ïcauses?



Result of hypoperfusion

ÅShock at the cellular level

ÅCauses vary, however the ultimate 

outcome is impairment of cellular 

metabolism

ÅCan be localized (AMI, CVA, 

compartment syndrome) or generalized



Compensated and 

Decompensated shock

ÅUsually the body is able to compensate 

but when these mechanisms fail shock 

develops and may progress



Compensation Mechanisms

ÅCatecholamine Release

ïFaster

ÅRenin-Angiotensin

ïSlower

ÅAnti-Diuretic Hormone

ïSlowest



Stages of shock


