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Independent expert opinion on the following: 

Evidence of efficacy for the VADOplex® intermittent pneumatic compression 

system (foot impulse technology) for peripheral arterial occlusive disease 

(PAOD) 

 

Ladies and Gentlemen, 

 

In the following, I am submitting an independent expert opinion on evidence of efficacy for 

the VADOplex® intermittent pneumatic compression system (foot impulse technology) for 

the indication of peripheral arterial occlusive disease (PAOD). 

 

 

 

1. Summary 

 

Intermittent pneumatic compression (IPC) is a manifest and established therapy option for 

improving the treatment results in patients with peripheral arterial occlusive disease. 

The physiological basis has been examined in detail and the evidence for the application 

in this range of indications has been confirmed for more than ten years. 

 

IPC proves to be at least equivalent to controlled treatment with movement exercises and 

significantly superior to uncontrolled movement therapy. 

The quality of life for patients with PAOD in the lower limbs can be verifiably improved. 

 

In regards to the effectiveness, the application of intermittent compression by means of 

impulse technology is superior to other forms of application. 

 

 

2. The VADOplex® intermittent pneumatic compression system with foot impulse 

technology 

 

The VADOplex® system is an intermittent compression system using foot impulse 

technology. 

An intermittently pneumatically filled cuff generates mechanical compression in the area of 

the vascular network in the foot or hand. Pressure is built up as a very fast impulse. The 
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process and character of the resulting compression correspond to the typical, 

physiological pressure pattern during movement, thus during walking for the foot. 

Pressure is applied exclusively in the area of the foot (or hand). There is no compression 

of the ankle region and lower leg or forearm. 

The system constitutes an established application of intermittent pneumatic compression. 

 

 

3. Basis of the effect of intermittent pneumatic compression therapy in patients 

with peripheral arterial occlusive disease (PAOD) 

 

3.1. Regarding the general physiological basis: The role of nitrogen monoxide (NO; also 

Endothelial Derived Relaxing Factor EDRF) and its synthesis and release in the vascular 

wall 

 

Movement exercises constitute an established conservative treatment basis for peripheral 

arterial occlusive disease. 

The main features of the effectiveness of this treatment approach are found in the general 

physiology of the vascular system. 

It is known that any acceleration of blood flow in the vascular system due to the effect of 

corpuscular fluids on the surfaces (here the blood on the vascular wall) leads to an 

increased shear effect on the endothelial surfaces [2,10,11,14,24,26]. 

There is a non-linear relationship between the ateriovenous pressure gradient on the one 

hand and the transcutaneous oxygen partial pressure in the tissue on the other hand 

[2,10,24]. This makes the role of the flow rate of blood in the vessels particularly 

significant, since the gradient affects this relationship exponentially [24]. 

In the physiological consequence, it can therefore be noted that any shear loading on the 

inside of the vascular wall leads to a direct release of NO from the endothelial tissue 

[2,10,17,18]. 

 

The fact that arterioles and venoles work as a functional unit within the scope of the 

physiological effects and the regulation of the microcirculation processes is also significant 

[2,3,10,11,33]. The regulatory effect of circulation unfolds on the overall complex of 

arteriole and venole [2,3,10,11,14,15,17-19]. Influences on the venous endothelial tissue, 

which can be triggered by movement but also by intermittent compression, produce 

assured arterial effects [15,17-19,33]. NO produced in the venous endothelial tissue is 

also transferred to the neighbouring arterial vessels by diffusion in this process. Such a 

comprehensive effect is definitely proven [2,3,10,14,15,17,19,26,33]. 

 

 

 

 

3.2. Overview of the physiological effects 

 

The nitrogen monoxide (NO) released by the endothelial tissue of the vascular wall under 

shear stress was identified as Endothelial Derived Relaxing Factor EDRF (Nobel Prize for 

Medicine 1998; Figure 1). 
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„EDRF“ “EDRF” 

 

Figure 1: Simplified overview of the effect of nitrogen monoxide (NO; EDRF) 

 

NO exhibits a relatively short half-life in tissue, which is influenced by a number of local 

factors (metabolic activity) and mechanisms [11,19,20]. 

Overall NO production is controlled by a number of regulatory processes. The average 

half-life of the substance in tissue is specified at about 9 seconds; this is a significant 

factor which contributes to preventing a substance accumulation and therefore an 

excessive effect [8,12,22,24,26,30-32]. 

 

The highly complex processes on the vascular wall and the interaction of effects and 

substances on the endothelial tissue and muscle cells have been comprehensively 

described already [11,12,22,24,26,33]. 

Figure 2 provides an overview of the typical assured effects and actions in the 

physiological context. 
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Legend: 

MPs: mcicroparticles 

COX: Cyclooxygenase 

eNO synthase: endothelial nitrogen monoxide synthase 

iNO synthase: inducible nitrogen monoxide synthase 

FasL: Fas Ligand 

Red circles: Platelet mcicroparticles 

Violet circles: endothelial mcicroparticles 

Green circles: leukocytic mcicroparticles 

 

Figure 2: Overview of the processes on the vascular wall (muscle cell and endothelial 

tissue) [from: Martinez MC, Tesse A, Zobairi F, Andriantsitohaina R. Shed membrane 

microparticles from circulating and vascular cells in regulating vascular function. Am J 

Physiol Heart Circ Physiol. 2005 Mar;288(3):H1004-9.] 

 

 

4. Clinical significance and classification of the scientific results 

 

As previously described, an increased endothelial shear effect, for example due to a 

higher venous flow rate, consistently leads to the release of larger quantities of EDRF and 

increased effects on microcirculation [9,16,22,30,31]. 

 

The application of isolated impulse compression (a short, sharply increasing compression 

impulse which is typical for the Vadoplex® system and forms the foundation of the 

method) causes brief respective episode of hyperaemia, the individual duration of which is 

specified at approximately 20 seconds in the literature [1,5,7,21,22]. 

 

 

 

Repeated compression triggers the effect repeatedly [1,5,22]. 
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As expected, this mechanism can be inhibited by cooling or elevating the limb, since the 

effect is weakened by the reduced venous inflation [5,22]. 

 

Therefore both fundamental research and clinical results confirm that intermittent 

pneumatic compression (IPC) has a significant and reproducible effect on the arterial 

component of microcirculation. 

 

In the clinical outcome, IPC by means of impulse systems is more efficient than without 

impulse application [23]. 

Overall, any type of sufficient IPC is suitable for improving the symptoms of PAOD (at the 

limb level) [4,21,27,29]. 

This applies for both the lower [1,4,5-7,21,23,29] and the upper limbs [27]. 

A significant influence on the quality of life of patients has been reported [4]. 

 

The existence of fundamentally confirmed evidence was already recognised in 2002 by a 

systematic review of the method: “It is evident that an intermittent pneumatic compression 

program appears promising and may be used in patients with severe peripheral arterial 

disease who are not candidates for revascularization using surgery or percutaneous 

angioplasty.” [21] 

 

Since then the quality of the statements has further improved based on newly presented 

data, consistently and clearly supporting the previous insights [4,23,27,29]. 
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5. Conclusion and outlook 

 

Intermittent pneumatic compression (IPC) is a manifest and established therapy option for 

improving the treatment results in patients with peripheral arterial occlusive disease 

[23,29]. 

IPC proves to be at least equivalent to controlled treatment with movement exercises and 

significantly superior to uncontrolled movement therapy [4]. 

 

Furthermore, there are indications that adequate intermittent compression therapy in 

diabetic patients with diabetic angiopathy and polyneuropathy can also develop a positive 

influence on the sensitivity of the foot in addition to the circulation situation [28]. 

 

The quality of life for patients with PAOD in the lower limbs can be verifiably improved [4]. 

In regards to effectiveness, the application of compression with impulse technology is 

superior to other forms of application [14]. 

 

 

 

 

 

 

[signature] 

 

Dr.med. Thomas Eberlein 

Dermatologist/venerologist – allergist 

Technical expert for the certification of QM systems 

according to EN ISO 9001:2000 

Managing Editor “Wound Medicine” 

The International Wound Journal for Clinical and Health Economics Research and 

Applications 
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