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 Understand what shock is

 Define types of  shock

 Understand Pathophysiology of  shock

 Understand manifestations of  shock

 Understand diagnostic modalities 
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Inadequate Tissue 

Perfusion
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 Shock is defined as circulatory insufficiency 
that creates an imbalance between tissue 
oxygen supply and oxygen demand. 

 The result of shock is global tissue 
hypoperfusion and is associated with a 
decreased venous oxygen content and 
metabolic acidosis (lactic acidosis).
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Stages of Shock

Compensated

– Vital organ function maintained, BP remains 
normal.

Uncompensated

– Microvascular perfusion becomes marginal.  
Organ and cellular function deteriorate.  
Hypotension develops.

Irreversible
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Defense mechanisms are 
successful in maintaining 
perfusion

Presentation:

▪ Tachycardia

▪ Decreased skin perfusion

▪Altered mental status



Defense mechanisms begin to fail

Presentation:

▪ Hypotension

▪ Marked increase in heart rate

▪ Rapid,  thready pulse

▪ Agitation,

▪ restlessness, 

▪ confusion
7



Complete failure of compensatory 
mechanisms

▪ Marked loss of tissue perfusion 

▪ cell damage 

▪ death even in presence of resuscitation
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neuroendocrine

inflammatory :

 stretch receptors and baroreceptors

 Chemoreceptors

 cerebral ischemia responses

 release of endogenous Vasoconstrictors

 shifting of fluid into the intravascular space,

 renal conservation of salt and water.
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Compensatory Mechanisms 

Baroreceptors

– In heart, aortic arch and carotid sinus, stimulated 
by high MAP and then excite cardioinhibitory 
center leading to vasodilation, decreased BP, HR 
and CO.  Hypotension will lift the stimulation and 
result in vasoconstriction, increased HR, BP and 
CO.

Chemoreceptors

– In aorta and carotid body ,Respond to cellular 
acidosis and results in  visceral vasoconstriction 
and coronary vasodilatation

– respiratory stimulation.
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 Renin-angiotensin system
 Decreased perfusion to the kidney leads to renin 

secretion.   Renin is eventually converted to  
Angiotensin II leading to vasoconstriction and 
aldosterone release.  Aldosterone leads to sodium and 
water reabsorption

 Humoral responses
 catecholamine release leading to increased contractility 

and vasoconstriction.
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 Hypovolemic:
 Hemorrhage.

 Serum/Plasma loss.

 Drugs.

 Distributive:
 Analphylactic.

 Neurogenic.

 Septic.

 Cardiogenic:
 Myocardial Infarction.

 Dysrrhythmia.

 Decompensated CHF.

 Obstructive:

 Pericardial tamponade

 Pulmonary embolus

 Tension pneumothorax

• Dissociative:
 CO.

 Cyanide. 12



 At the subcellular level, shock first affects the 
mitochondria.

 When mitochondria have inadequate oxygen, the cell 
converts fuels to lactate  which accumulates and 
diffuses into the blood.
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 Cardiac function may be indirectly depressed in shock 
conditions by coronary hypoperfusion. 
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 Anxiety /Nervousness

 Dizziness

 Weakness

 Faintness

 Nausea & Vomiting

 Thirst

 Confusion

 Decreased UO

 Hx of  Trauma / other 
illness

 Vomiting & 
Diarrhoea

 Chest Pain

 Fevers / Rigors

 SOB
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Pale
Cold & Clammy skin

Sweating

Cyanosis
Tachycardia

Tachypnoea
Confused / Aggiatated

Unconscious
Hypotensive

Stridor / SOB 16



•Decreased preload=>small ventricular end-diastolic 
volumes => inadequate cardiac generation of pressure and 
flow

•Causes:

-- bleeding: trauma, GI bleeding, ruptured aneurysms,    
hemorrhagic pancreatitis

-- protracted vomiting or diarrhea

-- adrenal insufficiency; diabetes insipitus

-- dehydration

-- third spacing: intestinal obstruction, pancreatitis, 
cirrhosis 17



 Blood loss (obstetric hemorrhage)

▪ Bleeding in early pregnancy

▪ Antepartum hemorrhage

▪ Post partum hemorrhage

 Fluid loss e.g

▪ Hyperemesis gravidarom,

▪ Diarrhea, 

▪ keto-acidosis.

 Plasma loss e.g

▪ Severe burns 

Supine hypotension syndrome.
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Shock in a trauma patient and 
postoperative
patient should be presumed to be 
due to hemorrhage until proven 
otherwise
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 Signs & Symptoms: Hypotension, Tachycardia, MS 
change, Oliguria, Deminished Pulses.

 Markers: monitor UOP,CVP, BP, HR, Hct, MS,  
lactic acid ,BE

 Patients on β-blockers, w/ spinal shock & athletes 
may not be tachycardic
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Young healthy patients

Elderly patients
▪ warfarin or aspirin

▪ beta blockers

▪ Decreased compensatory mechanism
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Class 1 Class 2 Class 3 Class 4

Blood loss <750 750–1500 1500–2000 >2000

Blood loss <15 15–30 30–40 >40

Pulse rate <100 >100 >120 >140

Blood 

pressure

Normal Orthostatic Hypotension Severe 

hypotension

CNS 

symptoms

Normal Anxious Confused Obtunded
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when a patient is
significantly tachycardic or 
hypotensive, this represents both 
significant blood loss and 
physiologic
decompensation

23



Hypotension, 

marked tachycardia

confusion:

more than 30% of the blood 
volume has been lost
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loss of 40% of circulating 

volume (2 L) is immediately 
life threatening
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Serum lactate and base deficit 

are measurements that are 

helpful to both estimate and 

monitor the extent of
bleeding and shock.
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mild (–3 to –5 mmol/L)

 moderate (–6 to –9 mmol/L)

severe (less than –10 mmol/L)
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Distributive:

Mechanism: release of inflammatory mediators leading to 

1. Disruption of the microvascular endothelium

2. Cutaneous arteriolar dilation and sequestration of blood in 
cutaneous venules and small veins

Causes: 

1. Anaphylaxis, drug, toxin reactions 

2. Trauma: crush injuries, major fractures, major burns. 

3. infection/sepsis: G(-/+ ) septicemia, pneumonia, 
peritonitis, meningitis, cholangitis, pyelonephritis, 
necrotic tissue, pancreatitis, wet gangrene, toxic shock 
syndrome, etc. 
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Signs:  Early– warm w/ vasodilation, often adequate urine   
output, febrile, tachypneic.

Late-- vasoconstriction, hypotension, oliguria, 
altered mental status.

Monitor/findings: Early—hyperglycemia, respiratory
alkalosis, hemoconcentration, 
WBC typically normal or low.

Late – Leukocytosis, lactic acidosis
Very Late– Disseminated Intravascular 

Coagulation & Multi-Organ             
System Failure. 

Distributive:
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Mechanism: Intrinsic abnormality of heart => inability to 
deliver blood into the vasculature with adequate power

Causes:

1. Cardiomyopathies: myocardial ischemia, myocardial infarction, 
cardiomyopathy, myocardiditis, myocardial contusion

2. Mechanical: cardiac valvular insufficiency, papillary muscle 
rupture, septal defects, aortic stenosis

3. Arrythmias: bradyarrythmias (heart block), tachyarrythmias 
(atrial fibrillation, atrial flutter, ventricular fibrillation) 

4. Obstructive disorders: PE, tension peneumothorax, pericardial 
tamponade, constrictive pericaditis, severe pulmonary 
hypertension 
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 Characterized by high preload (CVP) with low CO

 Signs/SXS: Dyspnea, rales, loud P2 gallop, low BP, oliguria

 Monitor/findings: 

CXR pulm venous congestion, elevated CVP, Low CO.
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Causes:

1. Spinal cord injury

2. Regional anesthesia

3. Drugs

4. Neurological disorders 

Mechanism:  Loss of autonomic innervation of the 
cardiovascular system (arterioles, venules, small 
veins, including the heart)

32



 Characterized by loss of vascular tone & reflexes.

 Signs: Hypotension, Bradycardia, Accompanying 
Neurological deficits. 

 Monitor/findings: hemodynamic instability, test bulbo-
carvernous reflex
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LABORATORY EVALUATION

IMAGAGING

CXR

US

CT
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 CBC with differential

 Electrolytes, glucose, calcium, magnesium, phosphorus

 BUN, creatinine

 Serum lactate

 ECG
 Urinalysis

 Chest radiograph

 Coagulation studies: prothrombin time, PTT, INR

 Arterial blood gas (measured pH, carbon dioxide, and oxygen levels)

 Hepatic function panel

 Cultures: blood, urine, suspicious wounds, quantitative sputum culture

 Culture

 Cortisol level

 Pregnancy test
 CT of chest/abdomen/pelvis as indicated history, physical exam 35
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