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DEFINITION
Shock is a life-threatening clinical 
syndrome of cardiovascular  collapse  
characterised by:

• an acute reduction of effective circulating 
blood volume (hypotension); and

• an inadequate perfusion of cells and 
tissues
(hypoperfusion).



CLASSIFICATION AND ETIOLOGY
1. Hypovolaemic shock
2. Cardiogenic shock
3. Septic (Toxaemic) shock
4. Other types 

i) Traumatic shock
ii) Neurogenic shock
iii) Hypoadrenal shock

Table -5.4 class & etiology of shock





1. Hypovolaemic shock
• This form of shock results from 

inadequate circulatory blood volume.
Etiologic factors:
• the loss of red cell mass and plasma 

from haemorrhage
• from the loss of plasma volume 

alone.



2. Cardiogenic shock

Acute circulatory failure with 
sudden fall in cardiac output from 
acute diseases of the heart 
without actual  reduction of blood 
volume (normovolaemia) results in 
cardiogenic shock.



3. Septic (Toxaemic) shock.
Severe bacterial infections or 

septicaemia induce septic shock. It may 
be the result of Gram-negative 
septicaemia (endotoxic shock) which is 
more common, or Gram-positive 
septicaemia (exotoxic shock)



4. Other types
i) Traumatic shock. Shock resulting from 
trauma is initially due to hypovolaemia , but 
even after haemorrhage has been controlled, 
these patients continue to suffer loss of plasma 
volume into the interstitium of injured tissue.



• ii) Neurogenic shock.  Results from 
causes of interruption of sympathetic 
vasomotor supply.
iii) Hypoadrenal shock. Hypoadrenal
shock occurs from unknown adrenal 
insufficiency in which the patient fails 
to respond normally to the stress of 
trauma, surgery or illness



Pathogenesis
3 derangements:
• Reduced effective circulating blood 

volume.
• Reduced supply of oxygen to the cells 

and tissues with resultant anoxia.
• Inflammatory mediators and toxins 

released from shock induced cellular 
injury



1. Reduced effective circulating blood 
volume

It may result by either of the following 
mechanisms:

i) by actual loss of blood volume as occurs in 
hypovolaemic shock; or

ii) by decreased cardiac output without 
actual loss of blood (normovolaemia) as 
occurs in cardiogenic shock and septic shock



2. Impaired tissue oxygenation
 Following reduction in the effective 

circulating blood volume from either of 
the above two mechanisms there is 
decreased cardiac output.

This consequently causes reduced 
supply of oxygen to the organs and 
tissues and hence tissue anoxia, which 
sets in cellular injury.



3. Release of inflammatory mediators

• In response to cellular injury, the 
immunity of the body gets 
activated as a body defence 
mechanism and release 
inflammatory mediators but 
eventually these agents themselves 
become the cause of cell injury. 



• Several pro-inflammatory  mediators are 
released from monocytes-macrophages, 
other leucocytes and other body cells, 
the most important being the tumour 
necrosis factor- (TNF)-α and interleukin-
1 (IL-1) cytokines
 Fig:5.16  Response of inflammatory 

mediators
Fig:5.15 pathogenesis of shock







STAGES OF SHOCK



Pathophysiology (Stages of Shock)
shock has been divided  3 stages 

1. Compensated (non-progressive, 
initial, reversible) shock.

2. Progressive decompensated
shock.

3. Irreversible decompensated shock



COMPENSATED SHOCK

i) Wide Spread Vasoconstriction
ii) Fluid conservation by the 

kidney
iii) Stimulation of adrenal medulla



COMPENSATED SHOCK
i. WIDE SPREAD VASOCONSTRICTION
 In response to reduced blood flow 

(hypotension) and tissue anoxia, the neural and 
humoral factors (e.g. baroreceptors, 
chemoreceptors,catecholamines, renin, and 
angiotensin-II) are activated.
 All these bring about vasoconstriction, 

particularly in the vessels of the skin and 
abdominal viscera



ii) Fluid conservation by the kidney
• Release of aldosterone from hypoxic kidney by 

activation of renin-angiotensin-aldosterone
mechanism.

• Release of ADH due to decreased effective 
circulating blood volume.

• Reduced glomerular filtration rate (GFR) due to 
arteriolar constriction.

• Shifting of tissue fluids into the plasma due to 
lowered capillary hydrostatic pressure 



iii) Stimulation of adrenal medulla

• In response to low cardiac output, adrenal 
medulla is stimulated to release excess of 
catecholamines (epinephrine and non-
epinephrine) which increase heart rate and try 
to increase cardiac output



PROGRESSIVE DECOMPENSATED 
SHOCK

i) Pulmonary hypoperfusion. 
Decompensated shock worsens pulmonary 
perfusion and increases vascular permeability 
resulting in tachypnoea and adult respiratory 
distress syndrome (ARDS).



ii) Tissue ischaemia

• Impaired tissue perfusion causes switch from 
aerobic to anaerobic glycolysis resulting in 
metabolic lactic acidosis. Lactic acidosis lowers 
the tissue pH which in turn makes the 
vasomotor response ineffective. This results in 
vasodilatation and peripheral pooling of 
blood.



IRREVERSIBLE DECOMPENSATED 
SHOCK

i) Progressive vasodilatation

During later stages of shock, anoxia 
damages the capillary and venular wall and 
arterioles become unresponsive to 
vasoconstrictors listed above and begin to 
dilate. Vasodilatation results in peripheral 
pooling of blood which further deteriorate 
the effective circulating blood volume.



ii) Increased vascular permeability

• Anoxic damage to tissues releases 
inflammatory mediators which cause 
increased vascular permeability. This 
results in escape of fluid from 
circulation into the interstitial tissues 
thus deteriorating effective circulating 
blood volume



iii) Myocardial depressant factor (MDF

• Progressive fall in the blood pressure 
and persistently reduced blood flow 
to myocardium causes coronary 
insufficiency and myocardial 
ischaemia due to release of 
myocardial depressant factor (MDF). 
This results in further depression of 
cardiac function, reduced cardiac 
output and decreased blood flow



iv) Worsening pulmonary hypoperfusion

• Further pulmonary 
hypoperfusion causes 
respiratory distress due to 
pulmonary oedema, tachypnoea
and adult respiratory distress 
syndrome (ARDS)



v) Anoxic damage to heart, kidney, brain

• Highly specialised cells of 
myocardium, proximal tubular 
cells of the kidney, and neurons 
of the CNS undergo ischemic 
cell death due to anaerobic 
respiration.



vi) Hypercoagulability of blood

• Tissue damage in shock activates coagulation 
cascade with release of clot promoting factor, 
thromboplastin.

• This leads to slowing of blood-stream and 
vascular thrombosis.

• In this way, hypercoagulability of blood with 
consequent microthrombi impair the blood 
flow and cause further tissue necrosis.



CLINICAL FEATURES AND COMPLICATIONS

The classical features of decompensated shock are
characterised by depression of 4 vital processes:
• Very low blood pressure
• Subnormal temperature
• Feeble and irregular pulse
• Shallow and sighing respiration

In addition, the patients in shock have pale face, 
sunken eyes, weakness, cold and clammy skin.



• Life-threatening complications in shock 
1. Acute respiratory distress syndrome 
(ARDS)
2. Disseminated intravascular coagulation 
(DIC)
3. Acute renal failure (ARF)
4. Multiple organ dysfunction syndrome 
(MODS)



MORPHOLOGIC FEATURES
1. HYPOXIC ENCEPHALOPATHY
2. HEART IN SHOCK
3. SHOCK LUNG
4. SHOCK KIDNEY
5. ADRENALS IN SHOCK
6.HAEMORRHAGIC GASTROENTEROPATHY
7. LIVER IN SHOCK
8. OTHER ORGANS



1. HYPOXIC ENCEPHALOPATHY

• Grossly, the area supplied by the most distal branches 
of the cerebral arteries suffers from severe ischaemic
necrosis which is usually the border zone between the 
anterior and middle cerebral arteries

• Microscopically, the changes are noticeable if 
ischaemia is prolonged for 12 to 24 hours. Neurons, 
particularly Purkinje cells, are more prone to develop 
the effects of ischaemia. The cytoplasm of the affected 
neurons is intensely eosinophilic and the nucleus is 
small pyknotic.Dead and dying nerve cells are replaced 
by gliosis



2. HEART IN SHOCK

There are 2 types of morphologic changes in 
heart in all types of shock:

• i) Haemorrhages and necrosis. There may be 
small or large ischaemic areas or infarcts, 
particularly located in the subepicardial and 
subendocardial region.

• ii)Zonal lesions. These are opaque transverse 
contraction bands in the myocytes near the 
intercalated disc



3. SHOCK LUNG
• Definition:
• Lung due to dual blood supply are 

generally not affected by hypovolemic
shock.

• In septic shock the morphologic 
changes are quiet prominent termed 
as shock lung.



• Grossly, the lungs are heavy and wet.
• Microscopically, changes of adult 

respiratory distress syndrome (ARDS) 
are seen Briefly, the changes include 
congestion, interstitial and alveolar 
oedema, interstitial lymphocytic 
infiltrate, alveolar hyaline membranes, 
thickening and fibrosis of alveolar septa, 
and fibrin and platelet thrombi in the 
pulmonary microvasculature



4. SHOCK KIDNEY

• Grossly, the kidneys are soft and swollen. 
Sectioned surface shows blurred architectural 
markings.

• Microscopically, the tubular lesions are seen at 
all levels of nephron and are referred to as acute 
tubular necrosis (ATN) which can occur following 
other causes besides shock .If extensive muscle 
injury or intravascular haemolysis are also 
associated, peculiar brown tubular casts are seen.



5. ADRENALS IN SHOCK.

• The adrenals show stress response in shock. 
This includes release of aldosterone in 
response to hypoxic kidney, release of 
glucocorticoids from adrenal cortex and 
catecholamines like adrenaline from adrenal 
medulla. In severe shock, acute adrenal 
haemorrhagic necrosis may occur.



6.HAEMORRHAGIC 
GASTROENTEROPATHY

• Grossly, the lesions are multifocal and widely 
distributed throughout the bowel. The lesions are 
superficial ulcers, reddish purple in colour. The 
adjoining bowel mucosa is oedematous and 
haemorrhagic.

• Microscopically, the involved surface of the 
bowel shows dilated and congested vessels and 
haemorrhagic necrosis of the mucosa and 
sometimes submucosa. Secondary infection may 
supervene and condition may progress into 
pseudomembranous enterocolitis



7. LIVER IN SHOCK

• Grossly, faint nutmeg appearance is seen.
• Microscopically, depending upon the time 

lapse between injury and cell death, 
ischaemic shrinkage, hydropic change, focal 
necrosis, or fatty change may be seen. Liver 
function may be impaired.



8. OTHER ORGANS

• Other organs such as lymph nodes, spleen and 
pancreas may also show foci of necrosis in 
shock. In addition, the patients who survive 
acute phase of shock succumb to 
overwhelming infection due to altered 
immune status and host defense mechanism


