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The science and methods behind compression to enhance circulation –  

Static Compression 

There are two main principles of compression therapy. The first one is to create an 

enclosed system in order to allow an evenly distributed internal pressure in the leg. 

This principle involves the application of Pascal’s Law, which entails muscle 

movement generating a pressure wave that is distributed evenly in lower limbs 

during active and passive exercise. The compressive effect can reduce the diameter 

of veins by positioning valves and forcing the venous blood to return to the heart [1]. 

The second principle involves the application of Laplace’s Law in order to create a 

varied interface pressure based on limb shape as well as the tension of the stocking 

or bandage applied [2]. As mentioned above, Lymphedema is a common condition 

where compression is being used in the management and the principle of action in 

compression stockings is by improving the calf muscle pumping on the veins as well 

as to help lymph propulsion by enhancing the extrinsic force such as contractions of 

the skeletal muscles adjacent to the lymphatic vessels [3] and another possible 

potential benefit of wearing compression stockings is to decrease the capillary 

filtration [4] thus, reducing the disease progression. 

1. Static Compression Garments 

Compression garments are individually designed and manufactured for a 

particular part of the body available as stockings, bandages, sleeves, body suits, 

etc. [5]. Medical Compression Bandages (MCBs) with gradual compression from 

distal to proximal regions and Graduated compression stockings (GCS) are usually 

utilized to conduct the compression therapy. 
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1.1. Medical Compression Bandages (MCBs) 

The history of using compression bandages was reported from the era of 

ancient Egyptians, where they have used simple woven fabrics with coated 

adhesives and resins as dressings to help wound healing [6] The elastic 

compression bandages appeared very late in the development of compression 

bandages but long before the elastic stockings were introduced to the market. 

There are few classifications available for compression bandages, however a 

reliable international classification is not available [7]. Some of the available 

classifications are based on the type of the bandage (elastic or non-elastic), the 

interface pressure applied by the bandage, number of components available, 

and stiffness. The classification of bandages according to the level of pressure 

can provide an easy interpretation for the clinicians. In general, the interface 

pressure can be referred to as the pressure applied by the materials in contact; 

in this context, it is the pressure between the bandage and skin surface.  

<20 mmHg Mild 

20–40 mmHg Medium 

40–60 mmHg Strong 

>60 mmHg Very strong 

Table 2: The compression pressure categorization [8] 

Compression bandages of 35–45 mmHg pressure at the ankle were proven in 

several studies to be safe and effective [8, 9]. Possibility in achieving the required 

correct pressure profile is very much dependent on the skill level of the 

operator; therefore, patients by themselves cannot apply these and achieve the 

required pressure. To overcome this difficulty GCSs later were introduced to 

the market. 
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1.1.1. Graduated Compression Stockings (GCS) 

The compression stockings work by the principle of exerting a higher pressure 

at the ankle, and gradually decreased pressure up towards the knee. Therefore, 

these are commonly referred to as GCS or medical compression stockings, and 

commonly comes in knee high, mid high and pantyhose with open and closed 

toe designs. GCS are commonly classified according to the interface pressure 

applied by the garment at the ankle level [10] The pressure exerted by the 

compression garment at the ankle is decisive for allocating it to one of the 4 

compression classes according to RAL standards [11]. 

Class Compression  

Class I 18–21 mmHg Light compression 

Class II 23–32 mmHg Medium compression 

Class III 34–46 mmHg High compression 

Class IV >49 mmHg Very high compression 

Table 3: RAL compression classes 

1.1.2. Problems associated with Static Compression Garments 

Static compression garments are being used as first line wear in the medical 

community as well as for the non-medical purposes which were mentioned 

above. While the advantages of these compression wear have been 

mentioned in the previous sections, they have their unique disadvantages 

as well.  

a) Poor fitting stockings 

Because most of these garments are nonadjustable, some people might 

find it being too tight or feel restricted in their movements or cause 

numbness to the body part [12] while conducting their daily activities.  
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b) Difficulty in donning and doffing 

The elastic stockings have inherent difficulty in pulling them up through the 

ankle which requires an extra effort. Even though there are devices 

developed to assist in putting the stocking, considering most of those who 

wear these stockings are in the restricted category this is still a 

disadvantage. 

c) Need expert skills for the application of bandages 

MCBs need to be applied by an experienced health care worker in order to 

achieve the desired compression pressure and to prevent skin damages due 

to excessive pressure. 

d) Cause skin irritation 

Even if most compression gear are designed to absorb or drain sweat, there 

is still less air flow which predispose the skin for itchiness as well as 

irritative skin problems and dry skin which requires the consumer to use 

additional skin care products to prevent them. 

e) Difficulty in reusing 

Reusing the garments need frequent washing and air drying that requires 

an additional time to be spent on. With time, stockings tend to lose its 

elasticity which inevitably will reduce its original intended compression 

pressure. 

f) Non-compliance 

Because of the above disadvantages people tend to lose compliance for 

these products over time. The non-compliance rate for GCS, is reported to 

be 30 − 65% [13, 14] and the commonly stated reasons were pain, discomfort, 

perceived ineffectiveness, excessive heat, skin irritation and appearance. 
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Due to these disadvantages, people tend to move toward the newer devices 

such as Intermittent Pneumatic Compression (IPC) devices which do not 

have these drawbacks. Even though the initial cost of IPCs are high, their 

durability is far greater than the regular static compression wear.  
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