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Changes in The Body Fluid 

Compartments (ECF & ICF) 

and Edema 



Copyright © 2006 by Elsevier, Inc. 

Fluid Compartments 
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Constituents of ECF and ICF  
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Volumes And Osmolarities of ECF 

and ICF in Abnormal  States 
 

• Some of the different factors that can cause 

extracellular and intracellular volumes to change: 

           - ingestion of water 

           - dehydration  

           - intravenous infusion (IV) 

           - abnormal sweating 
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• Changes in Volume: 

 

1.Volume contraction  

 

 

 

 

2.Volume expansion 

 

 

A decrease in ECF volume 

An increase in ECF volume 
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Changes in Osmolarity: 
 

 

 
1.           hypertonic (hyperosmotic)  

 

 

2.           hypotonic (hyposmotic)  
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Changes in volume & osmolarity 

Volume contraction 

removing  

1- isotonic solution. 

 

2- hypertonic solution. 

 

 3- hypotonic solution.  

Volume expansion 

Adding  

1- isotonic solution. 

 

2- hypertonic solution. 

 

3- hypotonic solution. 
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Disturbance of body fluids 

1- Identify any change occurring in the ECF  

 

2- Decide whether that change will produce an 

increase, a decrease, or no change in ECF osmolarity 

 

3- If there is a change in ECF osmolarity, determine 

whether water will shift into or out of the cells to 

reestablish equality between ECF osmolarity and 

ICF osmolarity 
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Volume Contraction (decrease 

in the ECF volume)  

1. Isosmotic Volume Contraction “Diarrhea” : 

‐ osmolarity of fluid lost ≈ osmolarity of ECF  

‐ ↓ volume in ECF (loss of isosmotic fluid) 

‐ ↓ arterial pressure 

 

2. Hyperosmotic Volume Contraction e.g. 
“Water deprivation” : 

‐ Water and NaCl 

‐ Osmolarity and volume will change 

‐ Hyposmotic fluid (small NaCl large water) 

‐ ↑ Osmolarity in both ECF and ICF 

‐ ↓Volume in both ECF and ICF 
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Volume Contraction (decrease 

in the ECF volume)  

3. Hyposmotic Volume Contraction 
“Adrenal insufficiency” : 

‐ Aldosterone deficiency 

‐ ↓ Na in the ECF 

‐ ↓ osmolarity in both 

‐ ↓ in ECF volume 

‐ ↑ in ICF volume 
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Volume Expansion (increase in 

the ECF volume) 

 
1. Isosmotic Volume Expansion 

“Infusion of isotonic NaCl” : 

‐ ↑ ECF volume 

‐ No change in osmolarity 

 

 

2. Hyperosmotic Volume Expansion 
“High NaCl intake” : 

‐ ↑ eating salt,   

- ↑ osmolarity in both. 

‐ ↓ volume of ICF 

‐ ↑ volume of ECF 

‐ 
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Volume Expansion (increase in the 

ECF volume) 

 

3. Hyposmotic Volume Expansion e.g. 
syndrome of inappropriate antidiurtic 
hormone (SIADH) : 
 
- High levels of antidiuretic hormone 

(ADH)  

‐ ↑ volume 

‐ ↓ osmolarity 
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Edema 

 Edema occurs mainly in the extracellular fluid compartment 
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Edema 
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Edema 
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Edema 
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