
 

I shockis a conditionof severe impairment oftissue perfusion leadingto
cellular injury dysfunction

most common cause of death among surgical patients
a systemic state of low tissue perfusion that is inadequate for

normal cellular respiration
with insufficient delivery of oxygen glucose cells switch from aerobic to

anaerobic metabolism

If perfusion is not restored in a timely fashion celldeath ensues
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Systemic Pathophysiology

Cardiovascular
reduced preload afterload

Compensatory banoseceptor reflex action

increased sympathetic activity
I

increased release of catecholamines into circulation

Tachycardia
Systemic vasoconstriction except sepsis

Respiratory
metabolic acidosis

increased sympathetic response increased respiratory rate
minute ventilation

compensatory respiratory alkalosis to increase Co2 excretion

Renal
decreased perfusion pressure of kidney
reduced filtration at glomerulus decreased wine output
stimulation of RAAS
resorption of Nat Hao from collecting systems



Haemorrhagic Hypovolemic

Cardiogenic
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HyporolemicShock
due to reduced circulating volume

hypovalemia can have haemorrhagic non haemorrhagic causes

Non Haemorrhagic Causes

poor fluid intake 3rd degree burns bowel obstruction

excessive fluid loss due to vomiting diarrhoea urinary loss diabetes

acute pancreatitis diabetic ketoacidosis glucosuria polyuria

HaemorrhagicCauses GI bleed
Postpartumhaemorrhage

Ectopicpregnancy

Abdominal aortic aneurysm

Trauma

Hemoptysis

regardlessofthe cause ofshock hyporolemia must be treated



I blood volume Manifestations
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Management IV
crystalloid normalsaline Ringer'sLactate

colloids albumin hetastasch tostabilizeplasmaoncotic pressure



Cardiogenic Shock
due to primary failure of heart to pump blood to tissues
Causes
Mz

Cardiac dysrahythmia
valvular heart disease
Blunt myocardial injury
Cardiomyopathy
Endogenous factors bacterial or humoral agents released in sepsis
Exogenous factors pharmaceutical agents drug abuse



Obstructive shock
duetoreduction in preload owingto mechanical obstructionofcardiac filling
Cause

Tension pneumothorax

Reduced filling low cardiac output



DistributiveShock
patternof cardiovascular responses characterized by shock

anaphylaxis

spinal cord injury
inadequate organ perfusion t vascular dilatation hypotension low

systemic vascular resistance inadequate afterload Highcardiac output

In anaphylaxis vasodilation is due to histamine release
In spinalcord injury failure of sympathetic outflow adequate vasculartone

Neurogenic shock

In sepsis releaseof bacterial endotoxin activation of cellular humoral

components

Maldistribution of microvascular blood flow
Arteriovenous shunting
Cellular dysfunction in utilizing 02
In laterphase ofseptic shock hypovolemiadueto fluid loss into
interstitial spaces



Endocrine shock

may present as a combinationof Hypovolemic Cardiogenic or Distributive

shock

9dig.ioi.msHyperthyroidism

state of shock due to disordervascular cardiac responsiveness
to circulating catecholamines

decreased cardiacoutput bradycardia
thyrotoxicosis causeshigh output cardiac failure
Adrenal insufficiency Addison'sdisease sepsis hypovolemia poor

response to circulatingcatecholamines



EffectsofOrgan Failure
Heart or failure

Lung ARDS acute respiratorydistress syndrome

kidney ARI acute renal injury
Liver liver failure coagalopathy

Brain cerebral swelling dysfunction



Clinical Consequences of Shock unaesuscitatableshock

ischemiaCreperfusion

SIRS
multiple organfailure

Unresuscitatable Shock patients in profound shock fora prolonged period

of time
Cellular ischaemia I cannot compensate celldeath

Heart myocardialcelldeath due to poorcoronary perfusion myocardial

depression due to acidemia hyperkalemia

poor co limited response to fluid ionotropic therapy

I sur IBP

Systemic ischaemic injury Inevitabledeath

Ischaemia Reperfusion Sirs

during systemic hypoperfusion cellular organdamage progressesComingto directeffectsoftissue

hypoxia local activationof inflammation

further injury occursoncenormal circulation is restored tothese tissues reperfusion injury

builtupacid potassiumcan lead to myocardial depression vasodilation further hypotension

Ischaemia Reperfusion Injury
contributestotissuedamage duringmyocardial cerebral
infarction followingtherapiesthatrestorebloodflow

Restorationof blood flow to ischaemic tissuescan promote recoveryof

cellinjury causecelldeath
mechanisms

oxidativestress Newdamagemaybeinitiatedduring acoxygenationby
increasedgenerationofRos Rnscreativenitrogenspecies
intracellularcalciumoverload

I

have a propensityto depositinischaemictissue
onreperfusioncirculatingcomplementproteinsbindtothedeposited
antibodies



Multiple Organ Failure
Resultof prolonged systemic ischemia reperfusioninjuryis endorgan damage multipleorganfailure

Multipleorganfailure 22 failed organ systems

Management supportoforgans ventilation cardiovascular support hemodialysis

Mortalityofmultiple organ failure 60

Compensated shock

asshock progresses cardiovascular endocrine compensatory responses reduceflowto
non essential organs to preserve preload improve blood flowto lungs brain kidney

Tachycardia cold peripheries butthisstate is only maintainedby reducingperfusion
toskin muscle git where cells respire anaerobically to sustain ischaemic damage

Decompensated Shock

further lossofcirculating volume overload's the body's compensatory mechanisms

leading to progressive decompensation

Lossof 15.1 circulating blood volume is within normal compensatory mechanisms

BP falls after 30 40 of circulating blood volume is lost

MildCompensated shock
mild

initially tachycardia tachypnoea mild reduction in urine output anxiety

BP maintained PP decreasing

cool sweaty peripheries except septicdistributive shock

Moderate shock

asshock progresses renalcompensatory mechanisms fail renal perfusion falls wineoutputdips
below o smikgher
tachycardia falling BP drowsy mildly confused



SevereShock

profoundtachycardia hypotension

wineoutput zero

unconscious laboured respiration

Clinical features Capillaryrefill
Tachycardia

BloodPressure

CapillaryRefill capillaryrefilltimevaries not a specificmarker

Hypovolemic shock coolpale peripheries prolonged capillary refilltime

Distributive shock warmperipheries brisk capillaryrefill despite profoundshock

Tachycardia maynotalwaysaccompany shock

especially in patients an p blockers implanted pacemakers cannotshowtachycardia

Trauma haemorrhage relative bradycardia

BloodPressure hypotension lastsignofshock
Children fityoung adults can maintain BP untilfinal stagesofshockbydramatic increase
in strokevolume peripheral vasoconstriction normalBPeveninprofound shock

Elderlypatients whoarenormally hypertensive may present with normal BP forthegeneral
population but be hypovolemie hypotensive relative to their usual BP

B blockers prevent tachycardia response


