
Pathophysiology of shock



Hypoperfusion of organs

and tissues, which in turn results in insufficient 
supply

of oxygen and nutrients for cellular function.



Shock:
 An inadequate delivery of oxygen and substrates

 create the cellular injury, induces the production and 
release of inflammatory mediators 

 compromise perfusion through functional and 
structural changes within the microvascular
circulation             impaired perfusion        cellular

 injury        maldistribution of blood flow          
compromising cell perfusion .         
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Compensatory Mechanisms:
 1. Immediate:

 A) the sympathetic nervous system

 B) the renin-angiotensin mechanism

Maintain 
cardiac 

output and 
blood 

pressure

increase heart rate 
and stimulate 
constriction of 
blood vessels

alpha  and beta 
receptorsvasoconstriction

β 1 receptors-
increase in 

heart rate and 
force of 

myocardial 
contraction;

β2 receptors,
vasodilation of the 
skeletal muscle beds 
and relaxation of
the bronchioles



renin-angiotensin mechanism:
Increase in

sodium and water 
retention by the 

kidneys.

norepinephrine,
angiotensin II, vasopressin, 
and endothelin

local release of vasoconstrictors:

arterial and venous 
vasoconstriction

a decrease in tissue 
perfusion and

insufficient supply 
of oxygen

Cellular 
metabolism 

is
impaired

vasoactive
inflammatory 

mediators 
such as 

histamine

Increased 
production of 

oxygen free 
radicals

excessive 
lactic acid and 
hydrogen ions



Types of Shock:



Types of Shock:



Cardiogenic shock occurs when the heart fails to pump blood 
sufficiently to meet the body’s demands

Clinically, it is defined as decreased cardiac output, 
hypotension, hypoperfusion, and indications of tissue

hypoxia despite an adequate intravascular volume



Causes of cardiogenic shock:
 myocardial infarction, 

 myocardial contusion, 

 acute mitral valve regurgitation 

 papillary muscle rupture,

 sustained arrhythmias, 

 severe dilated cardiomyopathy,

 cardiac surgery.



Cardiogenic Shock
 Clinically is defined as 

 de creased CO, 
hypotension, 
hypoperfusion, 
indications of tissue 
hypoxia  



Pathophysiology:

Cause Decreased SV, CO Insufficient 
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Clinical Features of Cardiogenic Shock 

 Lips , nail beds, and skin-cyanotic      stagnation  of blood 
flow and increased extraction of oxygen from Hb

 Urine output decreases        lower renal perfusion pressures 
and the increased release of aldosterone.

 Elevated preload       CVP and PCWP

 Neurologic changes (alteration in cognition or 
consciousness)           low cardiac output and poor cerebral 
perfusion





It is characterized by diminished blood volume 
such that there is inadequate filling of the 

vascular compartment  



Causes of hypovolemic shock:
 Acute loss of 15-20% of the circulating blood volume

 External loss of whole blood (hemorrrhage), plasma 
(severe burns), or extracellular fluid (severe 
dehydration or loss of gastrointestinal fluids with 
vomiting or diarrhea

 Internal hemorrhage 

 Third –space losses



Pathophysiology :



Clinical features:
 Depend on severity and are related to:

 1. Low peripheral blood flow

 2. Excessive sympathetic stimulation

 - thirst

 -increased heart rate

 -cool and clammy skin

 -decreased arterial blood pressure

 -decreased urine output

 -changes in mentation



Laboratory tests:
 Hb level is normal

 Ht increases

 Low pH

 Lactic acid increases

 Metabolic acidosis

 Coagulopathy

 Hypothermia

 Circulatory failure



Pathophysiology of clinical features
 Increased heart rate

 Pulse becomes weak and thready vasoconstriction and 

reduced filling of the vascular  compartment;

 Thirst       decreased blood volume and increased serum 

osmolality;

 Arterial blood pressure decreases;

 Respiration becomes rapid and deep       compensates 

metabolic acidosis

 Decreased venous return to the heart and a decreased CVP

 Peripheral veins may collapse

 Cool and mottled skin         sympathetic stimulation

 Urine output decreases

 Restlessness, agitation, and apprehension 



Distributive Shock
 -Distributive shock or vasodilatory

shock is characterized  by loss of 
blood vessel tone;

 -Enlargement of the vascular 
compartment;

 -displacement of the vascular volume 
away from the heart;

 -central circulation

 -Normovolemic shock !



Distributive Shock
 Causes:

 1. a decrease in the sympathetic control of vasomotor  tone

 2. release of excessive vasodilator substances

 3. prolonged and severe hypotension due to hemorrhage 
(irreversible or late-phase hemorrhagic shock);

Neurogenic
shock

Anaphylactic 
shock

Septic shock



Neurogenic shock
 Caused by decreased sympathetic control of blood vessel 

tone due to a defect in the vasomotor center in the brain 
stem or the sympathetic outflow to the blood vessels 

 ( spinal cord injury, brain injury, depressant action of drugs, 
general anesthesia, hypoxia, or lack of glucose );





A systemic life-threatening hypersensitivity reaction 
characterized by widespread edema, vascular shock, 

difficulty breathing



Systemic Anaphylaxis
 Aetiology:

— injection of an antigen;

—insect sting;

— absorption across the epithelial surface skin or 
gastrointestinal mucousa 





Manifestations:
 Itching 

 Hives

 Skin erythema 

 Laryngeal edema

 Bronchospasm

 Respiratory distress

 Vomiting 

 Abdominal cramps

 Diarreea 

 Shock 

 Die



The most common type of vasodilatory shock that 
is associated with severe infection and the 

systemic response to infection  



As suspected or proven infection, plus a systemic
inflammatory response (e.g. fever, tachycardia,
tachypnea, and elevated white blood cell count, altered
mental state, and hyperglycemia in the absence of
diabetes.

Severe sepsis-as sepsis with organ dysfunction(e.g.
hypotension, hypoxemia, oliguria, metabolic acidosis,
thrombocytopenia, or obtundation)

Septic shock- as severe sepsis with hypotension,
despite fluid resuscitation





Sepsis and septic shock

 1. Cellular activation

 2. Release of cytokines

 3. Recruitment of 
neutrophils and 
monocytes

 4. Involvement of 
neuroendocrine reflexes

 5.  Activation of 
compliment, coagulation , 
and fibrinolitic systems



Manifestations:
 Arterial hypotension;

 Warm and flushed skin

 Hypovolemia due to arterial ,venous dilatation and 
leakage of plasma into the interstitial spaces

 Abrupt changes in cognition or behavior due to 
reduced cerebral blood flow

 Fever, 

 Increased leukocytes

 Metabolic acidosis



Circulatory shock that results  from mechanical 
obstruction of the flow of blood through the 

central circulation (great veins, heart, or lungs) 



Obstructive shock 
 Causes:

 1. dissecting aortic 
aneurysm

 2. cardiac tamponade

 3. pneumothorax

 4. atrial myxoma

 5. evisceration of 
abdominal contents into 
the thoracic cavity due to 
ruptured hemidiaphragm

 6. pulmonary embolism



Obstructive shock 
Pathogenesis Manifestations

 Elevated right heart pressure 
due to impaired right 
ventricular function

 Pressures are increased 
despite impaired venous 
return to the heart 

 Elevation of CVP

 Jugular vein distention



Complications of shock:
 1. Acute Lung Injury/Acute Respiratory Distress 

Syndrome

 2. Acute Renal Failure

 3. Gastrointestinal Complications

 4. Disseminated Intravascular Coagulation

 5. Multiple Organ Dysfunction Syndrome



It is a potentially lethal form of pulmonary injury 
that may be either the cause or result of shock



Acute Lung Injury/Acute Respiratory Distress
 Rapid onset of profound dyspneea that occurs 12 to 

48 hours

 Respiratory rate and effort of breathing 
increases;’

 Profound hypoxemia (impaired matching of 
ventilation and perfusion, greatly reduced diffusion of 
blood gases across the thickened alveolar membranes







Pathogenesis:



Acute renal failure:





Disseminated Intravascular Coagulation




