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Shock 

A rude unhinging  of 

the machinery of life. 

Samuel Gross (1862) 



Shock 

Shock is inadequate 

tissue perfusion. 



Cellular Requirements 

Oxygen 

 

Glucose 

 



Cellular Requirements 

Proteins Carbohydrates Lipids 

Glucose 



Cellular Energy Production 



Glycolysis 



Transition Reaction 



Krebôs (Citric Acid) Cycle 



Electron Transport 



Adenosine Triphosphate (ATP) 



Cellular Requirements 

ÅOxygen 

ÅRequired for the majority of energy 

production derived from Krebs Cycle and 

Electron Transport Chain. 

ÅMetabolism with Oxygen = Aerobic 

Metabolism 

ÅMetabolism without Oxygen = Anaerobic 

Metabolism 



Oxygen Transport 

ÅOxygen Transport: 

ÅHemoglobin-bound 

(97%) 

ÅDissolved in plasma 

(3%) 

ÅMonitoring: 

ÅHemoglobin-bound 

(SpO2) 

ÅDissolved in plasma 

(pO2) 

 



Oxygen Transport 



Carbon Dioxide Transport 



Oxygen Delivery 

DO2 = Normal Oxygen Delivery 

DO2 = Q X CaO2 

DO2 = Q X (1.34 X Hb X SpO2) X 10 

 

Normal DO2 is 520 to 570 

mL/minute/m2 



Clinical Correlation 

DO2 = Q X (1.34 X Hb X SpO2) X 10 

What factors can affect oxygen delivery 

to the tissues? 

Cardiac Output (Q) 

Available Hemoglobin (Hb) 

Oxygen Saturation (SpO2) 

 

 



Oxygen Uptake 

VO2 = Q X 13.4 X Hb X (SpO2-SvO2) 



Oxygen Extraction Ratio 

O2ER = VO2 / DO2 X 100 

 

Normal O2ER = 0.2-0.3 (20 to 30%) 



Metabolic Demand 

ÅMRO2 : 

Å1. The metabolic demand for oxygen at the 

tissue level. 

Å2. The rate at which oxygen is utilized in 

the conversion of glucose to energy and 

water through glycolysis and Kreb s cycle. 

  



Shock 

 

VO2 Ó MRO2 = Normal Metabolism  

 

  VO2 < MRO2 =  



Shock 

ÅCauses of Shock: 

ÅInadequate oxygen delivery: 

ÅInadequate respiration and oxygenation 

ÅInadequate hemoglobin 

ÅInadequate fluid in the vascular system 

ÅInadequate blood movement 

ÅImpaired oxygen uptake 



Shock 

ÅCauses of Shock: 

ÅInadequate nutrient delivery: 

ÅInadequate nutrient intake 

ÅInadequate nutrient delivery 

ÅInadequate fluid in the vascular system 

ÅInadequate blood movement 

ÅImpaired nutrient (glucose) uptake 

 



Shock 

ÅCauses of Shock: 
ÅInadequate oxygen delivery 
ÅInadequate respiration and oxygenation 

ÅRespiratory failure (mechanical, toxins) 

ÅInadequate hemoglobin 

ÅHemorrhage or anemia 

ÅInadequate fluid in the vascular system 

ÅHemorrhage or fluid loss (burns, vomiting, diarrhea, sepsis) 

ÅInadequate blood movement 

ÅCardiac pump failure 

ÅImpaired oxygen uptake 
ÅBiochemical poisoning (hydrogen cyanide) 



Shock 

ÅImpaired oxygen 

uptake 

ÅCyanide: 

ÅInhibits metal-

containing enzymes 

(i.e., cytochrome 

oxidase) 

ÅHalts cellular 

respiration 



Shock 

ÅCauses of Shock: 
ÅInadequate nutrient delivery 
ÅInadequate nutrient intake 

ÅMalnutrition, GI absorption disorder 

ÅInadequate nutrient delivery 

ÅMalnutrition, hypoproteinemia 

ÅInadequate fluid in the vascular system 

ÅHemorrhage, fluid loss (burns, vomiting, diarrhea) 

ÅInadequate blood movement 

ÅCardiac pump failure 

ÅImpaired nutrient (glucose) uptake 
ÅLack of insulin (Diabetes Mellitus) 

 


