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Abstract
Peripheral vascular diseases constitute one of the most significant medical and social problems. Physiotherapy 
plays an important role among and in addition to various treatment modalities. Physiotherapy for vascular dis-
orders applied in vessel disease treatment primarily consists of reasonable and regular exercises and activities, 
and selected physical procedures. The review paper presents current data concerning the most commonly 
applied exercises and physical procedures in selected peripheral vascular diseases.
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Introduction

Vascular diseases impair the quality and comfort of life 
of patients. Epidemiologic data indicate that 20–50% of 
adult population suffer from venous and arterial vascular 
diseases of various etiology [1]. The higher morbidity 
rate is characteristic for women rather than men. 
Peripheral vascular diseases are divided into organic  
(e.g. peripheral artery occlusive disease, Buerger’s dis-
ease, lower limb varicosis) and angioneurotic disorders 
(e.g. Raynaud’s syndrome) [2].

Each year the number of publications in the inter-
national medical journals concerning vascular disease 
treatment increases. The level of current researches is 
very high. They enable a better understanding of the 
etiopathophysiology of vessel system disorders, and 
they also present the new ways of treatment of these 
patients [3, 4].

The principles of primary prophylaxis  
in patients for arterial diseases

The major purpose of primary prophylaxis of vascular 
disorders is the education of the society about the 

causes and consequence of the disease, about risk fac-
tors (arterial hypertension, obesity, diabetes etc.) and 
their treatment. This includes education about proper 
diet and nutrition including a high amount of proteins, 
vegetables and fruits. The positive attitude towards  
a healthy lifestyle (more walks, bicycle riding, swim-
ming) by an adequate understanding of physical activity 
is the integral element. Common ailments should be 
avoided [5, 6].

For secondary prophylaxis, one has to combat 
risk factors and introduce modification into a present 
lifestyle. All patients with BMI index > 25, patients not 
following their diets, patients with diagnosed arterial 
hypertension, patients with increased blood glucose or 
total cholesterol level and smokers are recommended 
to initiate measures of secondary prophylaxis [7, 8].

In the case of patients suffering from peripheral 
artery disease (PAD) with symptoms of intermittent 
claudication, one aim of physical therapy is to create 
collateral circulation providing ischemic areas with 
the adequate blood supply. One of the methods to 
achieve this is to increase arterial tension increase in 
blood vessels proximal to the place of obstruction, and 
simultaneously reduce vascular resistance in segments 
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distally from the place of obstruction. In the case of peo-
ple with a sedentary lifestyle, the increase of physical 
activity in basic activities of daily living (ADL) will pro-
vide a major benefit. This should be initiated after the 
baseline determination of individual risk and patient’s 
competence and condition. This concept is defined as 
a functional physical activity. It includes walking, short 
distance bicycle riding, stairs climbing instead of taking 
an elevator, or ordinary garden activities [9, 10].

It is essential to mention that patients with critical 
limb ischemia (CLI) do not qualify for exercise training. 
CLI in patients with lower limb PAD is defined, as chron-
ic ischemic pain occurring during rest, lasting for more 
than two weeks, or as ischemic lesions in the form of 
foot ulceration or necrosis. CLI is associated with a high 
risk of limb loss and occurrence of vascular episodes in 
the form of myocardial infarction and cerebrovascular 
accident [11, 12].

An excellent exercise unit in case of Fontaine’s stage 
I or II chronic lower limb ischemia is walking training 
aimed at increasing blood flow to the leg and thereby 
recruiting collaterals. Additionally, regular exercises ex-
tend the period of intermittent claudication. Treatment 
of patients with claudication includes not only extension 
of claudication distance, but also the countermeasures 
against multiple ischemia incidents and blood resupply to 
limbs. In addition, it stimulates the gastrocnemius muscle 
pump thereby increasing venous blood outflow [13, 14].

The principles of primary prophylaxis  
in patients for venous diseases

Besides aforesaid physical activity, the following factors 
play a significant role in the prophylaxis of chronic ve-
nous disorders and lymphatic oedema: keeping proper 
body mass and following a diet, avoiding obstructions, 
tight clothes, high heels, hot baths, sauna and sunbath-
ing. It is crucial to drink at least 2,5 litres of neutral fluids 
and rest with lower limbs placed 15cm higher than the 
heart level [15]. Patients with lymphatic oedema have 
to avoid therapeutic procedures, blood pressure meas-
urements and blood collection from the limb affected 
with lymphoedema [6, 16].

Working patients need to take care of the adequate, 
ergonomic place of work (using proper bolsters, avoid-
ing prolonged standstill, and if possible, doing exercises 
aiming at sural region mobility (bending of dorsum/sole 
of feet, standing on tiptoes/heels in sedentary position, 
mark time while in sedentary position) [17, 18].

In primary prophylaxis of chronic venous disorders, 
it is also recommended to wear compression stockings, 
especially in case of those patients, who work mostly in 
sedentary/standing positions, and those, whose family 
history revealed similar venous disorders [19, 20].

In primary prophylaxis or venous disease, it is also 
recommended to place limbs higher (bolster during 
sleep, sitting etc. for passive congestions reducing 
oedema and pain), and to avoid excessive, standing or 
sedentary position [5, 6].

Currently, the term travel syndrome has been coined 
— it is one of the most significant risk factors of ve-
nous thromboembolic disease. With long-term plane 
travels, however, it can occur during long car, train or 
bus travels. One should bear it in mind while planning 
long travels. Travellers need to wear loose clothes not 
compressing lower limbs and waist, drink appropriate 
amount of fluids and often tighten their leg muscle as 
well. Whereas in case of people with at least one venous 
thromboembolism risk factor, who are to travel longer 
than 8 hours, it is recommended to wear low-level 
compression stockings or/and take a single prophylactic 
dose of low molecular weight heparin around 2 hours 
before travel [21]. Moreover, bed rest constitutes one 
of the major causes of the high risk of venous throm-
boembolism development; thus, the bed rest period 
should be minimised taking into consideration the pa-
tients’ clinic condition. Besides minimising immobility, 
other physical methods play a significant role in primary 
thromboprophylaxis: graded compression stocking and 
intermittent pneumatic compression [22, 23]. Antico-
agulant primary prophylaxis has to be used not only 
at surgical wards but also at non-surgical ones and in 
ambulatory treatment. It was proven that the venous 
thromboembolism risk profile is as high in hospitalised 
patients as in patients treated at their homes [24].

Diagnostics evaluation before initiation  
of physiotherapy needs in lower limb PAD
1. Exclusion of critical limb ischemia.
2. Diagnosis of comorbidities not allowing to perform 

exercise training.
3. Standardized evaluation of patient’s performance 

as a baseline exam.
March test — consists in marking the distance a pa-
tient is able to cover without typical ischemic pains.  
A patient under physiotherapist’s assistance should 
move in a pace 120 steps per 1 minute (3 steps per 
second). During tests, the attention is paid to the fact 
when and where limb pain occurs, and if a patient 
weighs down both legs equally [25, 26].

The results should be classified into three groups 
according to Waibel:
1. Minor disorders of muscular blood flow in limbs, 

pain does not occur after three-minute exercise.
2. Medium disorders of muscular blood flow in limbs, 

pain occurs after one up to three minutes of exercise.
3. Severe peripheral disorder, pain occurs in the first 

minute of exercise. 
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Older people should do 60–90 steps per minute, be-
cause other post-exertional symptoms may occur, such 
as dyspnoea or stenocardial pain. The trail should not be 
performed in IV class of PAD. Other functional assessment 
methods of patients with PAD includes ankle-brachial 
index (ABI) and Ratschow test [25]. During ABI, the 
measurement is carried out in supine position; by means 
of Doppler probe (so-called “Doppler blind probe”) blood 
flow is located in the dorsal artery of foot and posterior 
tibial artery. Having pumped up sphygmomanometer 
bladder placed above lateral malleolus and impeded blood 
flow in the artery, the pressure is released in the cuff. The 
moment the blood flow starts again in the artery is noted 
as the systolic blood pressure. The procedure is repeated 
for both limbs, and then ABI is calculated by dividing higher 
malleolar pressure value by higher brachial systolic blood 
pressure (the pressure should be measured on both limbs, 
and the higher one should be applied in calculations). The 
normal ABI index range is 0,9–1,15. ABI below 0,9 is the 
symptom of stenoses. In patients with diabetes or renal 
failure, ABI may be falsely higher (over 1,3) as a result of 
blood vessel calcification — these cases require toe-bra-
chial index [27, 28].

Ratschow test allows determining if the lower 
limb arterial lumen or iliac girdle is occluded. Patient 
in supine position bends and straightens feet with 
lower limbs raised up vertically — around 40 moves 
per minute. If one foot or both turns pale, or sural 
pain occurs, it proves ischemia. In verticalisation (or 
sedentary position) reactive hyperaemia (> 15s) and 
delayed superficial vein ingurgitation on feet (> 20s) 
are observed [29].

Physiotherapy in selected  
vascular diseases

Kinesiotherapy
Exercise training basic form of best medical therapy 
(BMT) for vascular disorders [30]. It may be treated 
as a basic therapeutic method replacing other, more 
costly treatment methods [31]. 

Lower limb peripheral artery disease (PAD)
Lower limb PAD requires exercise training. Patients 
up to 60 do 120 steps per minute, 60 ± 60 steps per 
minute, first 20 minutes, then 45 minutes 2–3 times/ 
/day. The distance should be 2/3 of claudication dis-
tance, thus one avoids the distance preceding pain. 
Recommended period of exercises — at least 20 weeks. 
Standing on tiptoes up to 30 repetitions 2–3 times/day 
and tiptoe push-ups are also beneficial. Their aim is 
the additional thigh and buttock muscle overloading 
[2, 14]. What is more, stair climbing, cycloergometer 
riding and swimming are recommended [32]. Despite 

the proven increase of endurance and march capacities 
and patients’ general condition improvement, march 
training influences also biochemical and physiological 
organism mechanisms. Its positive impact on the fibrino-
lytic activity of patients with chronic limb ischemia has 
been proved [33]. Moreover, kinesiotherapy leads to 
better oxidative saturation of arterial blood, reduced 
concentration of LDL- cholesterol fraction in blood, and 
improvement of carbohydrate metabolism in patients 
with coexistent diabetes. March training results also in 
muscle morphology changes, walking economisation, 
changed pain perception, and, which is the most impor-
tant for patients, it actually prolongs the claudication 
distance and improves general fitness [34, 35].

By peripheral occlusions, circulation disorders 
concern in major cases the most peripheral limb parts 
(hands and feet). Blood flow in cutaneous vessels can 
be improved by lower placement of limbs. Sleeping 
with one limb lower, stretched beyond a bed at an 
angle of 30º supported by something soft brings relief. 
Raising the head of a bed or performing Ratschow 
and Buerger’s exercises are also beneficial [36]. The 
exercises consist of alternate limb raising and lower-
ing, causing active congestion and ischemia of muscles 
by changing the position. Another Ratschow exercise 
requires a patient in the supine position to lift lower 
limb at an angle of 90º and grab thighs simultaneously 
with both hands in posterior region of the knee; then 
a patient performs rotation in crurotalar joints till first 
exhaustion symptoms (2–5 minutes). Next steps are 
limb lowering beyond a bed (2–5 minutes), resting in 
supine position and repetition of rotation in joints. The 
exercises should be performed in the morning and in the 
evening [37, 38]. In case of peripheral vessel diseases 
with intermittent claudication as the only symptom,  
a patient should not be recommended to refrain 
from walking. A patient has to perform moderate and 
thoroughly planned general and limb exercises, spend  
1 hour walking to prevent amyotrophy. Limiting physical 
exercises, walking in particular, is a big mistake [15, 16].

Bürger’s exercises are variation of above exercises. 
A patient in supine position lifts one’s lower limbs at an 
angle of 45º and bends feet and toes rhythmically up to 
3–4 minutes (up to endurance limit); then, a patient sits 
with lowered limbs for 3–4 minutes (reactive conges-
tion). Next, a patient rests in supine position up to 3–4 
minutes and repeats the exercise. Rhythmical changes 
of positions enhance blood outflow and inflow to limbs, 
having a positive effect on pain symptom intensity by 
vessel peristalsis. The exercise cycle should last 0,5–1 
hour, 2–3 times/day. Additionally, one can perform bi-
cycle crunch in ambulatory conditions. Cycloergometer 
training, outdoor walking, aerobics and benign jogging 
may also be a part of active rehabilitation. Besides those 
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aforementioned physical activities, it is also recom-
mended to stand on tiptoes/heels, climb stairs (patients 
with competent cardiovascular system) [2, 36].

Chronic venous disorders and lower  
limb deep venous thrombosis
In venous diseases, kinesiotherapy should include ac-
tive lower limb exercises, enhance blood outflow as  
a result of muscle pump operation, isometric exercises 
and pelvic girdle exercises. Apart from that, everyday 
walks, bicycle or cycloergometer riding or swimming 
play significant roles as well [25].

The easiest form of exercises is alternating dorsal 
bending and plantar extension of feet performed twice 
a day, especially in case of sedentary lifestyle [1, 39].

In venous diseases, one should refrain from long 
sedentary positions with lowered lower limbs, and 
folding legs; while resting limbs should be placed 
higher than the rest of the body [40]. Patients are also 
recommended to avoid exertional exercises requiring 
abdominal press such as mountain biking, weightlifting, 
tennis on a hard surface, squash and other physical 
activity forms significantly overloading sural muscles 
and requiring sudden accelerations [25].

Early patients’ mobilisation is also very important 
in patients with lower limb deep venous thrombosis. 
It has been proven that early mobilisation of patients 
with simultaneous compression therapy appliance does 
not increase the risk of pulmonary thromboembolism, 
but reduces pain and limb oedema, and improves the 
quality of patient’ life and venous vessel fibrinolysis. If 
ballooning clot/thrombus is not diagnosed, a patient 
should be mobilised within 24 hours, and compression 
therapy should be applied during mobilisation [20, 41]. 
High levels of physical activity at one month were shown 
to be associated with reduced severity of post-throm-
botic symptoms during the subsequent 3 months [42].

Lymphoedema
Lymphoedema is characterised by accumulation of 
interstitial fluid in skin and subcutaneous tissue as  
a result of lymphoid system dysfunction, containing e.g. 
water, proteins, erythrocytes, lymphocytes, islet cells, 
cytokines and keratinocytes, fibroblasts and endothe-
lial cells. It leads to chronic inflammation process and 
results in fibrosis of the skin and subcutaneous tissue 
[16, 43]. Brunner distinguishes fives stages of lower 
limb lymphatic oedema [25].
1. Benign oedema of feet and lower leg occurring 

at the end of a day, resolving spontaneously after 
lifting a limb.

2. Whole-day oedema resolving spontaneously after 
night with positive Stemmer sign (skin fold thicken-
ing above the second toe, skin hard to lift).

3. Permanent oedema, not resolving after limb eve-
lating.

4. Permanent foot-deforming oedema, often compli-
cations of skin inflammation, (erysipelas, eczema, 
lymphatic fistulas).

5. Elephantiasis — large foot-deforming oedema with 
skin thickening, muscle lesions (dystrophy), compro-
mising functioning of a limb.
Lymphatic oedema is prone to accretion without 

adequate treatment. In lymphatic oedema treatment, 
complex decongestive therapy (CDT) plays a major 
role. It was proven that CDT appliance is much more 
efficient than monotherapy appliance. The proper ap-
pliance of CDT therapeutic element combination leads 
to oedema reduction, enables sustaining the therapy 
effects and limits the occurrence of complication. The 
essential parts of complex decongestive therapy consti-
tute kinesiotherapy, compression therapy and manual 
lymphatic drainage (MLD) [6, 44].

Physical activity constitutes a significant addition to 
CDT. It is aimed at mobilisation of myoarticular pump 
and better reabsorption of fluids at vessel capillary 
level. Recommended kinesiotherapy forms, similar as 
in patients with chronic venous disorders, are: walks, 
endurance march, jogging, nordic walking, bicycle 
riding on flat terrains, hiking, dancing, swimming and 
cross-country skiing. Patients with lymphatic oedema 
should do exercises and breathing exercises, especially 
diaphragmatic breathing. One should bear in mind that 
exercises facilitating lymph outflow have to be per-
formed in the lymph drainage direction. Both, in chronic 
venous disorders and lymphatic oedema the following 
kinesiotherapy forms are contradicted: exertional forms 
requiring abdominal press forms overloading sural 
muscles and requiring sudden accelerations [12, 13].

It should be highlighted that physical activity gives 
better results with simultaneous compression therapy 
by bandages or other compression materials. Other-
wise, movement and exercises may intensify lymphos-
tasis and increase oedema. Swimming or water gym 
are exceptions — water environment takes the role 
of compressor [11,13]. 

Compression therapy

Compression therapy is found to be golden standard 
in chronic venous disorder and lymphatic oedema 
treatment. The mechanism of beneficial compression 
therapy influence is connected with lowering of venous 
blood pressure by reduction or elimination of reflex, 
facilitation of muscle pump functioning (lowering of 
march pressure), decrease of venous diameter and 
restoration of venous valves by drawing cusps nearer, 
reduction of congestion, improvement of lymphatic 
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drainage by compression of subcutaneous tissues 
(increase of intratissued pressure, increased oedemic 
fluid absorption, reduction of protein amount in tissues, 
which may can to regression of lipodermatosclerosis 
lesions) [45].

Because of the fact that compression therapy has 
direct influence only on hydrostatic intratissued pres-
sure, but it does not influence oncotic pressure (i.e. 
osmotic pressure of protein colloid), it is highly possible 
that discontinuation or end of compression will cause 
fast oedema recurrence [13].

Compression therapy indications include chronic 
venous incompetence (in venous ulceration), throm-
bosis of superficial and deep veins, lymphatic oedema, 
post-traumatic oedema, erysipelas, vessel inflammation 
oedema, after venous sclerotherapy or surgical treat-
ment of varices; whereas, the compression therapy con-
tra-indications are the following severe advanced periph-
eral vessel sclerosis (III or IV stage according to Fontain 
class) ABI < 0,8 by high compression, absolute p/w-ABI 
< 0,6, decompensated circulation incompetence, skin 
lesions with characteristic intense exudate, sensation 
disorder (advanced peripheral neuropathy), hyper-
sensitivity to compression stocking material [20, 25].  
It can take the form of bandages, compression textiles 
or intermittent pneumatic compression [46, 47]. 

Compression products (knee-length socks, stock-
ings and pantyhose) are manufactured in four compres-
sion categories [47]:

 — I compression level (20–30 mm Hg): anti-throm-
botic prophylaxis at-risk groups, venous disorder 
prophylaxis, venous disorder treatment in C1-C2 
stage, I stage of lymphatic oedema;

 — II compression level (30–40 mm Hg): thrombotic 
inflamation of veins, after invasive procedures (scle-
rotherapy or surgical treatment of varices), ulcera-
tion recurrence prophylaxis, C3-C4 stage (oedema, 
trophic lesions), II and III stage of lymphatic oedema;

 — III compression level (40–50 mm Hg): advanced 
trophic lesions in chronic venous incompetence, 
chronic venous ulceration, varices of large venous 
trunks with severe oedema, III and IV stage of lym-
phatic oedema;

 — IV compression level (50–60 mm Hg): irreversible 
venous oedema, venous ulceration in post-throm-
botic syndrome, severe post-thrombotic syndrome, 
IV and V stage of lymphatic oedema.
Two types of compression are distinguished i.e.: 

flexible and inflexible compression. Flexible com-
pression is generated by bandage with a medium or 
high level of tensility and compression products, and 
it is independent with regards to muscle activity but 
it creates high static pressure. Thus, they should not 
be worn overnight [48]. On the other hand, inflexible 

compression is created by non-tensile or little tensile 
bandages or layered compression products. Inflexible 
compression is not recommended in case of inactive 
patients [49].

Pneumatic massage is a type of therapy using 
special, sequentially inflated compression cuffs i.e. 
pressotherapy. Pressotherapy consists of simultaneous 
or alternate tissue massage by means of compression 
cuffs with overlapping chambers. The method facilitates 
the treatment of patients with lymphatic and venous 
incompetence. It is also applied in upper limb oedema in 
female patients after mastectomy and anti-thrombotic 
prophylaxis. The single procedure should last around  
60 minutes (dependent on the stage of disease), be 
sequential (filling of next chambers from circle to nearer 
limb parts) and performed once a day for 5-6 days/ 
/week. After pneumatic drainage (active compression) 
passive compression (bandaging, compression prod-
ucts) should be applied [25, 50].

Manual lymphatic drainage (MLD)
Major MLD’s purposes are the following: increasing 
lymph outflow, especially from stasis areas, mobilisation 
of lymphatic vessels and flow intensification through 
lymph nodes, stimulating new lymph connection devel-
opment between outflow areas i.e. anastomoses, and 
analgesic and regeneration activity [51].

MLD consists of stimulation of lymphatic system by 
special movements causing forced, but benign, lymphat-
ic outflow. MLD requires three techniques: stroking, 
rubbing and pressing.

Lymphatic massage is based on four basic Vodder’s 
strokes: “stationary circle”, “rotary”, “pump” and 
“scoop”. Massage strength depends on the area of the 
body. It is carried out by outstretched hand placed flat 
parallel to a patient’s skin without creams or oils. The 
procedure always begins with neck where two lym-
phatic trunks converge with venous system, then trunk 
quarters free from oedema adjacent to oedematous 
limb, and oedematous area at the end. The general 
MLD principle is drainage of the most proximal seg-
ment in order to lead there oedema from the lower 
segment. And, for instance, drainage in women after 
right-side mastectomy with axillary lymphadenectomy 
is conducted in the following sequence: neck, upper 
trunk quarter at non-operated left side, upper trunk 
quarter at operated right side, upper limb at operated 
right side starting from shoulder to arm, forearm, and, 
eventually, hand [25, 52].

MLD’s indications include lymphatic oedema (pri-
mary and secondary), venous oedema, post-traumatic 
oedema, lipid oedema, oedema as a result of lack 
of physical activity, oedema in arterial circulation 
disorders, chronic abacterial inflammatory oedema, 
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idiopathic oedema. MLD’s contra-indications are the 
following active inflammations (risk of septicaemia), 
active neoplasm processes, lymph node metastases, 
NYHA III–IV class of circulation incompetence; whereas 
local contra-indications of MLD include: in neck region 
— hyperthyreosis, in abdominal region — pregnancy, 
menstruation, non-specific enteritis, in limb region — 
thrombophlebitis. MLD procedure should be always 
performed with compression therapy [52, 53].

Physical procedures in selected  
peripheral blood vessel diseases
Physical procedures are a significant part of complex 
blood vessel treatment. Hydrotherapeutic procedures 
in the form of bath or aqua massage should be men-
tioned here. Baths should be taken in cool or lukewarm 
water (25–33ºC). Cold constricts venous vessels mas-
saging them gently. In some cases of lymphatic oedema 
(contraindications: active skin and subcutaneous tissue 
inflammation) rotary massage of lower/upper limbs is 
beneficial. Whereas, aqua massage is the special type of 
massage carried out during bath by applying high-pres-
sure underwater spray of various temperatures [54]. 

Movement in water has a positive effect not only on 
the heart, but also on blood vessels. Impact of pressure 
and water stream leads to blood vessel massage, cardiac 
blood circulation and lymph circulation improvement. 
Faster blood circulation leads to better oxygen and 
nutrition supply of tissues and organs, and fitness/ 
/endurance improvement [32, 55]. Water compression 
in particular body regions, so-called “water compres-
sion therapy”, reduces venous vessel diameter and 
capillary permeability, improves blood outflow from 
limbs, and strengthens vascular walls (prevents oedema 
and lymph stasis) [32].

The most common procedures in a spa treatment of 
this group of patients are carbonic acid baths: dry or gas 
with natural or synthetic CO2. Carbon dioxide perme-
ating through the skin has a direct impact on capillaries 
and axon reflex of skin arterioles causing capillary and 
bigger blood vessel vasodilation. It enhances the cardiac 
activity and reduces arterial blood pressure. Bath is 
applied in patients with functional arterial circulation 
disorders, capillary circulation disorders, arterioscle-
rosis peripheral blood vessel diseases, and I and II class 
arterial hypertension [54, 56].

Other forms of complex baths are radium water 
baths. Their appliance causes peripheral arterial vas-
odilation, reduction of arterial pressure, toning of the 
autonomic nervous system, a decrease of blood viscos-
ity. Main indications include:peripheral vessel diseases 
and I and II class arterial hypertension [54, 56].

Peloid baths are another optional procedure for 
patients with peripheral vessel diseases. This therapy 

uses the natural properties of organic-mineral substances  
created in geological processes, so-called peloids. Peloids 
mixed with water create paste with therapeutic proper-
ties. Peloid procedures consist of simultaneous, gradual 
and steady tissue overheating and therapeutic influence 
of organic elements in peloid — mainly humin acids.

Both mechanisms lead to small vessel vasodilation 
and tissue hyperaemia. The procedures are applied 
in arteriosclerosis peripheral blood vessel diseases, 
Buerger’s disease and venous ulceration of legs [42, 54].

One of the most commonly applied termother-
apeutic procedures in vessel diseases are paraffin 
procedures in the form of compresses and wraps. 
Beneficial effects of the procedures are connected 
with the increase of blood flow. Paraffin procedures 
are applied usually in functional peripheral vessel 
diseases. The characteristic symptoms of the pro-
cedures are vessel reactions (local and general) and 
blood vessel performance according to Dastre-Morat 
law. However, one should bear in mind that termo-
therapeutic procedures are forbidden in patients with 
cardiac incompetence and arterial hypotension, which 
sometimes occur together with peripheral vessel 
diseases [54, 56].

Electrotherapeutic procedures are conducted most-
ly by means of direct current (galvanism), which reduces 
smooth muscle tension and widens their lumen as  
a result of current flow between two electrodes placed 
along peripheral arteries (applied in limb circulation 
disorders), and iontophoresis consisting in delivery of 
ionised medicine molecule through skin to tissues as  
a result of direct current flow (Bűrger’s disease and 
Raynaud’s syndrome). Procedures using alternating 
current with low and medium frequency (50–5000 Hz)  
e.g. diadynamic therapy — Barnard current, elec-
trostimulation — TENS, high voltage electrostimula-
tion, Träbert current – Ultra Reiz, Nemec interference 
current, stimulating neuromuscular system with heat 
properties. They are applied mainly in the treatment 
of peripheral blood flow in Bűrger’s disease and Ray-
naud’s syndrome, lower leg venous ulceration and 
vascular pain. High-frequency currents (e.g. low- and 
microwave diathermy) are also applied in Bűrger’s 
disease and venous and lymphatic peripheral circulation 
disorders [54, 56].

Ultrasounds constitute another physical treatment 
method. The essence of their therapeutic impact is con-
nected with heat and mechanic effect (micromassage). 
It causes vessel vasodilation (by direct heat activity and 
release of histaminelike substances), activity reduction 
of sympathetic nervous system and stimulation of tissue 
regeneration process. Ultrasounds are widely applied 
in treatment of Raynaud’s syndrome, Bűrger’s disease 
and lower leg venous ulceration [54, 56].
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Light therapy procedures are applied in peripheral 
vessel diseases, particularly in order to achieve local 
hyperaemia (tissue overheating — heat erythema), 
and blood microcirculation as a result. Additional 
procedures lead to microcirculation biostimulation, 
which enhances regeneration of damaged blood vessels, 
improves local circulation and rheological properties of 
blood. This therapeutic effect is observed mainly during 
low-energy light therapy by LED diodes, and polarised 
light therapy. In angiology, light therapy is used mainly 
in treatment in lower leg venous ulceration and arte-
riosclerosis lower limb blood vessel diseases [57, 58].

In the description of physiotherapeutic procedures 
in blood vessel diseases, one should not omit the de-
veloping area of physical medicine applying an alternate 
magnetic field. Clinical experience of authors in the 
appliance of magnetotherapy, magnetostimulation and 
magnetotherapy in treatment of skin diseases, vessel 
diseases and their complications, proves the therapeu-
tic effects of the treatment e.g. in diabetic foot, lower 
limb venous and arterial ulceration, and Bürger disease. 
The basis of biological effects of these therapies is the 
influence of electrodynamic and magnetomechanic 
phenomena, and ion cyclotron resonance, on widely 
perceived cell metabolism. It results in acceleration of 
electrolyte exchange between a cell and its environ-
ment, increase in mitotic activity, antimutagenic effect, 
growth in enzyme activity and increase in ATP and DNA 
synthesis. At tissue level, one observes improvement 
of peripheral blood microcirculation and increase in 
activity and excitability of nerve fibres with angiogenesis 
stimulation. Nevertheless, it should be bear in mind 
that the severe patient’s condition and limb circulation 
disorders require careful physical treatment appliance 
taking into consideration the patient’s current condition 
and contraindications [59–61].

Conclusion

Blood vessel diseases result in lower quality life of 
patients, disability, and even life-threatening compli-
cations. Although diagnostic methods have been im-
proved, factors of their occurrence examined, surgical 
methods developed and new medicines introduced, 
vessel diseases constitute a severe medical problem, 
and physiotherapy still plays an essential role in proph-
ylaxis and peripheral vessel disease treatment. Physi-
otherapy is particularly important in rehabilitation in 
the last stage of treatment leading to optimal patient’s 
condition.
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