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Edema 
Today we will start talking about edema and then we will continue talking about 

ANS (study it from Dr’s handout). So what does edema means? 
It’s an excess accumulation of fluids in the interstitium, mainly it’s localized 

(localized means that edema happens at specific regions, sometimes at the lungs, 

sometimes at the lymph...etc). So that can happen actually by either increase 

filtration or decrease reabsorption. 

Actually we can have many causes for increased filtration or decreased 

reabsorption of this fluid, like increased capillary hydrostatic pressure, decreased 

capillary oncotic pressure, Increase capillary permeability, and as we know When 

lymphatic function is greatly impaired as a result of blockage or loss of the lymph 

vessels, edema can become especially severe because plasma proteins that leak 

into the interstitium have no other way to be removed. The rise in protein 

concentration raises the colloid osmotic pressure of the interstitial fluid, which 

draws even more fluid out of the capillaries. So we can end up with the following 

main causes for increasing filtration: 

 

 - Increased capillary  hydrostatic pressure 

 - Decreased capillary oncotic pressure 

 - Increase capillary permeability 

 - Decreased lymph drainage 

 

 

 

 



 

Now we are going to explain each of these causes in details 

 1) Increased capillary hydrostatic pressure 

A) Kidney causes : 

 More retention of water and salts caused by renal failure: if we have more 

retention of water and electrolytes, the increase of that volume inside vessels 

results also in increase that volume in the ECF, so results in filtration actually. 

 Excess of aldosterone secretion (Hyperaldosteronism): increasing the release of 

aldosterone will increase the reabsorption of Na and water will follow Na, which 

results in increasing hydrostatic pressure and causing more filtration. 

B) High venous pressure: we have a certain pressure inside veins. If we increase this 

pressure, we will get less flow from capillaries to these veins and we will have less 

reabsorption of fluid from interstitial fluid to the capillary. This will result in a lot 

of fluids in the capillaries which increases hydrostatic pressure in the capillaries 

and causes more filtration. Note: in the normal cases the veins pressure is lower 

than the capillaries pressure. 

Causes of increasing venous pressure: 

 Heart failure 

As we know that the amount of blood that reaches the heart must equal the 

amount that is pumped. However, if the heart fails to pump the same amount (if 

it pumps a smaller amount of blood than the amount it receives); there will be 

more accumulation of blood in the veins which will result in increasing venous 

pressure. 

 

 Decreasing Venous return 

We know that the blood is flowing at certain flow rate. However, if the amount of 

blood reaching the heart is decreased (by other causes NOT because the heart is 

not pumping well), this means there is more accumulation of blood in the veins 

which will result in increasing hydrostatic pressure inside veins. 

 



 

Causes 

→ obstruction: if there is an obstruction in a vein, this means there will 

be NO further flow of blood inside this vein. 

→ decreased venous pump activity : → either by paralysis of muscles or 

immobilization of parts of the body or by failure of venous.(will be 

explained) 

What is venous pump activity? 

 

  The blood is moving inside the vessels with the help of muscles’ pressing 

along the walls of these vessels, more pressing more pumping  more blood 

movement ...this muscles’ activity is called venous pump activity. So if 

someone has paralysis of the muscles lining the veins, there will be no more 

activity of these muscles to get pressing of these veins to make the blood 

flow. This will result in a higher venous pressure, decreasing the venous 

return. 

 Decreased arteriolar resistance 

Arterioles have certain diameter .Through that certain diameter we have 

blood flow. Any decrease in this diameter will result in increasing resistance 

and decreasing blood flow, and any increase in this diameter (dilation) will 

result in decreasing resistance and increasing blood flow and hydrostatic 

pressure as well. 

Causes: 

→ Excessive body heat: for instance, once you have fever, vasodilation 

happens. The body is trying to get rid of excess heat by this way. Also, 

if you put your hand in a hot water this will cause more dilation and 

increase the diameter which will result in decreasing resistance and 

increasing blood flow and increasing filtration in the capillaries.  

→ Insufficiency of sympathetic nervous system: Usually, the sympathetic 

system controls the diameter of these arterioles. So, if there is an 

insufficiency in sympathetic system, there will be a dilation of these 

arterioles, which leads to decreasing resistance and increasing blood 



flow toward capillaries. The capillaries cannot withstand that high 

amount of blood flow, so they will do more filtration. 

→ Vasodilators: if we have stimulated the release of these vasodilators, 

they will dilate the arterioles which will result in decreasing the 

resistance and increasing blood flow and filtration. 

 

 2) Decreased Capillary Oncotic pressure 

 

A) Increased loss of proteins: you know that oncotic pressure is related to protein. 

So if something happened and led to loss of protein (for instance loss of proteins 

in the urine in certain kidney diseases, a condition referred to as Nephrotic 

syndrome; which causes urination with high content of protein). So, the 

concentration of protein in plasma will decrease which will result in decreasing 

oncotic pressure and there will be less reabsorption. Finally, this will cause 

edema.  

Note: Nephrotic syndrome differs from Renal failure. In Nephrotic syndrome 

there is urination but with high content of protein in urine. But in Renal failure 

there is no urination at all.  

Also, we can get loss of protein from skin in burns and severe wounds. 

B) Decreased production of proteins (Hypoproteinemia):  

Causes: 

→ Liver diseases: Like Cirrhosis of the liver which is another condition that 

causes a reduction in plasma protein concentration. Cirrhosis means 

development of large amounts of fibrous tissue among the liver 

parenchymal cells. One result is failure of these cells to produce sufficient 

plasma proteins, leading to decreased plasma colloid osmotic pressure and 

the generalized edema that goes with this condition.  

→ Decreased intake of protein in malnutrition 

 

 

 

 



 3) increase Capillary permeability 

 

A) During immune reaction by release of histamine: This can happen when we 

have an immune reaction or allergy. We notice a swelling because there is 

a higher permeability of the capillary (more passage of white blood cells 

toward the infected tissues) that leads to more protein lose from the 

capillary toward the interstitial fluid. Finally, this will cause more filtration. 

B) Toxins 

C) Infection  

D) Vitamin C deficiency  

E) Ischemia: blocking of artery (no filtration). 

If there is clot (thrombosis) in certain arteries, that means there will be no 

blood flow at this region BUT with time there is lysis of cells which 

increases capillary permeability and leads to more proteins in the interstitial 

fluids. So, if you have collateral vascularization, you will get more attraction 

of fluid toward that ischemic region. 

F) Burns: leads to destruction of some cells, so more proteins can pass to the 

interstitial fluid causing more filtration. 

 

 4) Decreased lymph drainage 

Note: In lymphatic system, we have lymphatic vessels which drain the lymph 

(fluids) from interstitial fluids (containing proteins and other components). Also, 

we have the thoracic duct (lymphatic duct) which collect all these fluids from 

lymphatic vessels then introduce these fluids back toward the general circulation. 

That fluid called lymph. 

Lymphatic vessels → Thoracic duct → General circulation 

A) Cancer: Some types of cancer attack lymphatic vessels, and once this happens 

there will be no lymph drainage. 

B) Infections: some types of infections affect lymphatic vessels and block them and 

that can be especially severe with infections of the lymph nodes, such as occurs 

with infection by filaria nematodes (Wuchereria bancrofti ). 

C) Surgery: in which lymph vessels are removed or obstructed. 

D) Absence or abnormality of lymphatic vessels. 



Safety factors that normally prevent edema  

At any time we have edema, the body tries to solve that problem automatically.  

But how? 

First let’s talk about the properties of the interstitial fluid: it has a lot of 

proteoglycans which make the interstitial fluid Jell fluid, this jell fluid has low 

tissue compliance. 

Now; what’s the meaning of low tissue compliance? 

Usually interstitial fluid hydrostatic pressure in most loose subcutaneous tissues 

of the body is slightly less than atmospheric pressure. So as you see in the figure 

below- in Negative pressure ranges: when we increases the interstitial fluid 

Volume by a little amount (small change in volume), the interstitial pressure 

increase (become less negative) by a high amount ( big change in pressure ).That’s 

the meaning of low compliance. Increasing the interstitial pressure will cause 

more reabsorption and less accumulation of fluids in the interstitium, and that is 

one of the safety factors for preventing edema. 

(If you noticed, here we are relating the 

hydrostatic pressure at the level of interstitial 

fluid with the volume that can accumulate). 

Any small change in volume will result in big 

changes in the hydrostatic pressure, that’s the 

low compliance we talked about. 

So, usually the tissue has low compliance. 

 

 

 

 

In negative pressure ranges 

Low compliance by presence of gel fluids results 

in relative increase in hydrostatic pressure to 

small changes in volume which prevents capillary 

filtration. 

In positive pressure ranges 

High compliance by accumulation of free fluids 

results in smaller increase in hydrostatic pressure 

to high changes in volume→ pitting edema 



Note: the body trying not to reach +ve region.  

As we get accumulation of fluids in the interstitial, the jell fluid become free fluid 

In Positive pressure ranges (over zero mmHg): we need much higher increase in 

volume to get a small increase in interstitial hydrostatic pressure .Is called High 

compliance. 

If we have big changes in volume resulting in small changes in pressure, that is the 

high compliance which we talked about. 

At any time during this positive pressure ranges, when you press on the region 

that has edema you will get “pitting” which is a sign used to test if there is edema 

(that has impulses by accumulation of free fluids).  

Remember: we said that if the interstitial hydrostatic pressure is Negative it 

causes Filtration and if it’s positive it causes Reabsorption…More negative means 

more filtration & less negative means less filtration. 

Once we are at the range over zero, actually we have structures in the interstitial 

fluid that responsible for having that low compliance which is proteoglycans. 

Other important thing should be mentioned “ in any time when you press in a 

region, and you get a big hall ( you notice a swelling over that region )that is a sign 

there is edema caused by accumulation of free fluids. Once there is accumulation 

of free fluids at the level of that site there is high compliance which is a sign to 

diagnosis an edema. 

So, what are the safety factors for preventing edema? 

   

We have talked about first factor(low tissue compliance) and now we will talk 

about second and third factors. 



 Increased lymph flow 

When there’s a small accumulation of fluids in the interstitium, the lymph 

flow is small BUT once there’s a high accumulation, the lymph flow 

increase. The body can increase the lymph flow up to 50 times. Higher 

lymph flow means that you are getting more fluids coming out from the 

interstitial fluid(collecting of fluids from the interstitium). So, the interstitial 

hydrostatic pressure will decrease and this will favor more reabsorption. 

 Increased protein wash-down from interstitial fluids  

Once we increase lymph flow, the amount of protein in interstitial fluid 

decreases (washed down), and this decrease the interstitial oncotic 

pressure in the interstitial fluid (not in capillary) which will favor more 

reabsoption toward capillaries.  

 

 

 

Good luck 
 

 

 

 


