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LYMPHEDEMA PATHOPHISIOLOGY
Lymphedema is a relatively frequent disease, especially when encountered with phlebolymphostasis, typical of many upper and lower limb pathologies. Since they both belong to the same pathophysiological unit, venous and lymphatic systems collaborate to maintain the micro-macrocirculatory homeostasis of the tissues. Moreover we can say that edema is always an expression of a saturation in the compensation mechanisms typical of the lymphatic system, or a result of overworking (i.e.post-thrombotic syndrome) or because it has a functional or organic deficit (1). That may explain why J.R. and J. Casley-Smith affirm that in the field of the lower limb chronic venous insufficiency, by treating the lymphatic problem we take care of the problem of phlebostasis as well (independently from the eventual necessity of an aetiological therapy, if needed) (2). 

Certainly, elastic compression by means of bandages and elastic stockings or sleeves is the essence of every therapeutic cycle (both for the intensive care and for the maintaining phase) for the lower and upper limb edema. 

When practicing an outer counterpressure by means of a bandage or a bracelet-stocking, we remarkably help to absorb and evacuate the tissue edematous (hydric-proteic) component on the basis of those various effects and functions typical of the elastic compression in the lymph stasis. 

The principal aspect of lymphedema, from a chemical-physical point of view, is the high concentration of the stagnating fluid's proteic share: protein macromolecules in excess (with concentrations higher than 1g/dl) are often seen in the interstitial spaces of a lymphedematous area. Inevitably, the presence of these macro-proteins is able to recall water from the endo-capillary spaces toward the extra-vasal side (due to the high oncotic pressure generated by the same stagnating protein molecules) producing a negative synergy; this condition favours initiating and prolonging lymphostatic edema. 

From these early hints it's possible to understand how lymphedema therapy must apply to the water share and, first of all, to the stagnating fluid's protein component. Only in this way is it possible to obtain more important and long lasting  results. 

To remove the water fraction only, by diuretics for instance, by pressotherapy used singularly, or by similar mechanisms, the result is temporary as well as dangerous due to concentration of the proteins in the interstitial space. This could provoke, from a pathophysiological and clinical point of view, the risk of a degenerative fibrosis of lymphedema and certain relapse. 

Thorough studies (3) have proven that the two most effective therapeutic methods for the recovery of the lymphostasis proteic component are elastic-compressive bandage combined with manual lymphatic drainage (a technique of phisiokinesitheraphy which is very important for a patient with (phlebo-)lymphedema). This basic concept once again highlights the usefulness of elastic compression in all the cases of lymphatic stasis.

A limb edema may depend upon: a) a liquid excess in the interstitial space due to obstructive venous diseases or reflux-based venous diseases presenting as varicose veins or post-thrombotic syndrome, heart or kidney failure, metabolic deficits with altered and low protein concentration in the blood, or many other conditions allowing a liquid accumulation in the interstitial tissue, or b) a lymphatic drainage deficit due to alteration of the lymphatic system, with lymphedema which results in a water and protein stagnation. The lymphatic system is, therefore, depicted as a sort of means of the hydro-macromolecular homeostasis of the interstitial space and of the tissue unity in general. In the first case, (a) we have a lymphatic insufficiency of a dynamic type (high lymphatic flow), while in the second one, (b) we have a real mechanical lymphatic insufficiency (organic or functional pathology of the lymph nodes and/or of the lymphatic vessels), that is to say a low flow lymphatic impairment. The first edema is prevalently characterised by a low-protein concentration, while the edema caused by deficient lymph drainage is of hyperproteic nature. Many edematous conditions may, however, join together changing from one to another and getting intermixed features.

DIAGNOSTIC-THERAPEUTIC APPROACH TO LIMB LYMPHEDEMA

Lower limb lymphedema may have various pathogenesis, while upper limb lymphedema is commonly of a secondary type (post-mastectomy +/-radiotherapy). Usually, lymphedema is divided into primary and secondary depending on its aetiology. Further, on we recognize:

· PRIMITIVE LYMPHEDEMA, of unknown cause and in which the lymphatic system shows organic or functional deficits (vessels a-hypoplasia and /or lymph node alteration or absence, valvular alterations, etc.). We can also distinguish a) congenital lymphedemas , of an hereditary- familial type, already present at birth, b) precocious lymphedemas, typical of a pre-pubertal age, c) late, usually starting over an age of 30; 

· SECONDARY  LYMPHEDEMA, generated by an organic injury of the lymphatic vessels and/or of the lymph nodes (obstruction, compression, ablation) or by a reduced function of the same nodes for a specific cause. Among the most common aetiologies we have to remember: infiltrating or compressive neoplasms of the lymphatic system, infections-infestations (r.e.phylariasis), traumas (including those due to surgical interventions), radiotherapy, osteo-arthropathies or neurologic or muscle diseases which impair lympho-venous drainage, advanced venous diseases. Lymphedema diagnosis is mainly of a clinic-semeiologic type, being possible to divide the lymphedema appearance in 5 stages, from the I pre-clinic stage to the II and III type with an edema more or less positive to the fovea's sign, reversible or not in case of prolonged supine position. Finally the IV and V stage, both typically characterised by a deformity (elephantiasis) of the lymphedematous limb, with fibrotic changes or with a consequent muscular atrophy, in the terminal stages. In addition to the anamnestic report and to clinical tests, today we have plenty of available instrumental methods, invasive or not, which can help doctors to reach an accurate diagnosis and, most of all, to arrange a specific and long-lasting therapy.

Among these methods we can mention lymphoscintigraphy, colour-flow duplex imaging (with its numerous uses in the phlebo-lymphatic field), laser-Doppler, CT, and Magnetic Resonance.

When facing lymphedema, a global, complete and holistic approach should be mandatory. This means that several therapeutic methods may and must be practised with a precise sequence and synergy among them (4). It is not enough to mathematically sum many therapeutic devices; but it's important to perform a logical and flexible sequence of treatments.

A correct lymphedema therapeutic cycle is based on the manual lymphatic drainage (MLD) and on the elastic compression by means of bandages first, and then by elastic tutors to maintain the acquired results.

To be more specific, we can expose a hypothetic treatment pattern for every venous-lymphatic limb edema based on the use of various physical-rehabilitative techniques.

I) Ab initio MLD is practiced to get a tissue softening and an edema reduction. During MLD, it's recommended to use Coumarin talc in order to increase the anti-edematous action: coumarin talc itself is always useful during air pressotherapy, elastic compression by bandages or elastic stockings or sleeves.

II) Immediately after manual lymph drainage, sequential air pressotherapy (SAP) may intervene on the limb, carrying out an effective dualism for the soaking up of the liquid-proteic fraction and its drainage action. In cases of lymphedema SAP should always be applied in conjunction with MLD, and never as an isolated treatment.

III)  The improvement and maintenance of the anti-edematous action of the above-mentioned procedures is realized by bandages or elastic tutors. The mobile or fixed elastic bandage substantially intervenes on the limb just after MLD and SAP; subsequently, patients may follow a rehabilitative protocol (muscle exercising itself is useful), which may amplify the effects of the more or less elastic material placed on the muscular-vascular plantar pump and mostly on the calf pump (or on the upper limb in toto). The elastic dressings, such as stockings or sleeves, are especially used in later stages of the therapeutic approach, when we already had a meaningful improvement of lymphedema and of the possibly related trophic skin changes.

IV) The patient affected by lymphedema should be taught about his/her disease and the possible related complications, highlighting the chronicity of this disease, as well as the necessity to respect the hygenic-sanitary rules concerning this illness (phlebo-lymphatic hygiene rules); we would like to underline that the simple execution at home of easy physical "anti-stasis" exercises - better if using elastic compression by a bandage or stocking/sleeve - is able to give an essential contribution to the maintenance of the results : this would result in a lower incidence and importance of edematous relapses and of the inflammatory-infective episodes (which may produce very dangerous damages).

Another useful form of treatment for lymphedema is pharmacologic therapy: the main drugs which are available in this field are the "benzopyrones", among which coumarin has the best literature references. Rutine and diosmine represent possible alternatives. Another form of treatment is derivative and/or reconstructive microsurgery of the lymphatic system, which is a complex therapeutic option that should be performed only in specifically-dedicated centers. Long-term results of this kind of surgery are still to be determined.

From this exposition of the possible treatment modalities for lymphedema, the fundamental role played by elastic compression and more specifically by bandage has been well elucidated and represents a valuable tool to guarantee results otherwise difficult to obtain and to maintain.

ELASTIC COMPRESSION BANDAGE : GENERAL RULES AND THEORETICAL-PRACTICAL IMPLICATIONS

Having covered in detail the principal rules that concern elastic compression, we deal now with the fundamental concepts to realize a correct bandage for a limb affected by lymphedema.

The well known Laplace's law  (P=T/R for the limbs) is always valid for elastic compression in general, whether applied by elastic stockings, sleeves or bandages. From this law it is possible to understand a few important concepts typical of compression therapy for venous and lymphatic diseases. We can say that a lower limb affected by varices, pure phlebedema or deep/superficial venous thrombosis, often maintains its eumorphic shape, that is to say its "truncated cone" shape.

This explains why the radius of the skin surface curve all along the lower limb is very often increasing, that is to say becoming larger from the ankle to the groin (except for the knee area).

Except for certain salient points (tibial crest, Achille's tendon) or hollows (retromalleolar lodges), in general with an equal tension (T) used to bandage the limb, the R measure increases (from the most peripheral section of the limb to the thigh root) and this fact explains the constant decrease in P, which is the pressure exerted on the limb.

We can easily say that for an eumorphic limb it is possible to use a bandage tension more or less constant in realizing the bandage from the foot to the top. The anatomic nature of the leg and of the thigh themselves will imply a gradually (or almost gradually…) decreasing bandage pressure from the peripheral parts to the center.

What we have just exposed is hardly ever valid for lymphedema, lipedema or other diseases in which the lower limb loses its basic normo-conformation, being similar to a cylinder (however losing the constant increase of the skin surface curve radius from the foot to the groin).

Then we can say that for lymphedema it is a good habit to realize a bandage with a higher tension at the basis of the toes and a progressively decreased tension towards the top. Even more important is Laplace's law when facing the necessity of exerting a localized bandage pressure increase or decrease, where wanted, or where inevitable or undesired….

For instance, along the tibial crest on the Achille's tendon and in certain segments of the knee it is possible to exercise an exaggerate compression by a bandage, even if correctly made.

In patients affected by lymphedema, the bandage pressures are normally high (when the limb is moving) and the risks of iatrogenic injuries in these areas are real… It may then intervene a harmonisation of these cavities through supports, pads (made by latex, cotton, foam rubber, etc..).

In the typical multi-layer bandage for lymphedema, a particular "protective" attention has to be given to such areas in order to reduce possible ischemic effects, skin lesions and other similar side effects.

On the contrary, when we want to obtain a higher compression in some areas, because of their cavity (and then scarcely influenced by the bandage force) or because of the necessity of an increased pressure in a certain area, the positioning of a pad will then be necessary. So, for instance, this procedure may be useful in a venous ulcer area, all over sclerosed varicose veins or over the operated (saphenous strippping or phlebectomy) areas. In these cases, it is possible to add some under-bandage material, which is able to reduce the cutaneous curve radius on the zone we intend to compress with more effectiveness ("eccentric positive" bandage). 

In clinical practice, a lymphedematous limb is commonly characterized by a significant swelling of the dorsal foot region (mostly in primitive lymphedemas). That’s why we can put a suitable pad exactly on this area (or in other particularly edematous areas). A dorsal foot edema may then require the positioning in such areas of a rubber foam disposable (or similar material) with 1 or more centimetres thick support. In this way, the bandage pressure will be maximal just where the water and protein accumulation is maximal and where the filling of the lymphatic capillaries and the lymph collector activities start up. Many authors propose to exert a very strong bandage pressure especially at the toe basis, also aiding the plantar pump outflow. 

For the upper limb lymphedema the above-mentioned concepts lose part of their meaning because of some important considerations. First of all, the upper limb conformation doesn't always imply a linearity in the increase of the skin curve radius and edema localization is various (hand is not always involved). We also have to underline the necessity of a correct rest pressure which must be exercised by the bandage in the upper extremity. In fact, in these patients, upper limb physical activity is less than in lower limbs. It is necessary to remember how the proximity of vascular and nerve structures to the skin may favour nerve damage and the related ischemic risk (especially at the elbow and wrist region). All of this may result in reduced patient tolerance to a bad bandage, as in current practice, much more than in lower limb bandaging.

With regard to the concepts expressed above, it may be important to protect and uniform the curve radius of the upper lymphedematous limb by a multi-layer bandage with a lot of material which softens differences and favours a suitable compression on each area. 

It's now possible to discuss some variants that may interfere with the final result. Among them is the elasticity of the bandages: there are inelastic bandages (extensible up to 40 % of the basal value), low-elasticity bandages with 70% maximal extension with respect to basal length, medium-elasticity bandages with 70%-140% extension and, finally, high-elasticity bandages, with over 140% extension.

In current practice for compressive therapy in lymphatic diseases, bi-extensible bandages are less used since mono-extensible ones are preferred for logistical and physical reasons. We have to keep in mind that the ability of the clinician (doctor, nurse or therapist) plays a fundamental role in bandaging. In positioning more layers (as normally made for lymphedema) or passing the bandage more times on the same area, we interfere with the compression value, making it locally higher. 

Among the implied factors in this physical method, there's also the height of the bandages used which represents a variant to be considered in practical application of elastic compression by bandage. Furthermore, the use of a shorter bandage implies bandage pressures more important than with larger bandage.

A last consideration concerns with the different pressures that a bandage may exert according to the limb muscular contraction status; we must distinguish among working and resting pressure.

Inelastic bandages have no resting pressure, reduced elasticity ones have little resting pressure, and high elasticity bandages have high resting pressure. On the contrary, working pressure is greatest for inelastic bandages, very high for low-extension bandages, and lower for high-extension ones.

It seems important to underline the importance to not have too high a resting pressure in lymphedema, as the multi-layer compression (sometimes of elasto-adhesive nature, thus long-lasting) is the favourite modality of bandaging. On one side, a high resting pressure may contribute to maintaining a certain compressive action on a motionless limb, thus enhancing edema's absorption and reduction, which can be useful during “attack” treatment phases. On the other side, it imposes an impact on patient compliance. Tolerance of such compressive structure is usually poor by the bed-ridden patient who is more at risk of cutaneous injuries. 

Accordingly, working pressure, that is pressure exerted by the bandage on the venous-lymphatic vascular beam (particularly on the underfascial one), when muscular contraction intervenes, is maximal when physical exercise is practiced and when using low to medium-elasticity bandages or inelastic ones.

Keeping in mind that the greatest lymphatic contingent is present in the limb epi-fascial sector, we should perform a bandage which is able to "work" correctly on the more superficial areas as well as the deeper ones (which is a typical feature of a medium-elasticity bandage).

Einarsson has synthetically reproduced in a formula most parts of the over proposed concepts specifying that: P=Tn/rA, where the new variants n and A respectively indicate (n) the number of layers and (A) the width of the bandage used.

Einarsson (5) indicates also how a bandage must ideally have some requirements in order to result in effective treatment, long-lasting treatment,  and be accepted by the patient.

These requirements are of particular importance for lymphedema due to this pathology's high recurrence, the necessity of high pressures and long duration of such a compressive therapy, and its extremely positive valency (or negative, if badly made) with the total treatment.

Among these features we emphasize: a) reproducibility and efficacy of the compressive level, b) gradual decrease of distal-proximal pressure, c) compressive action durability (very difficult to obtain in bandages positioned in situ for many days), d) absence of bandage's migration, e) comfort and acceptance by the patient who must neither have any side effects (pain, first of all), nor any limitations in his/her movements.

Such a bandage is difficult to realize because each lymphedema affected patient presents a specific universe of different clinical matters.

In fact, the degree of lymphedema, the presence or not of infections, inflammation, cutaneous dystrophies or secretions, the modified muscular trophism and the contemporary osteo-arthro- neuropathy (limitation of physical activity), and patient's depressive behaviour. All of them represent factors to face every day in executing a bandage for a limb lymphedema.

The operator's experience plays a dominant role, either in bandage realization, or in terms of professional and mental flexibility toward the different therapeutic possibilities in patients presenting such a debilitating illness as lymphedema.

POSSIBILITIES AND LIMITS IN LYMPHEDEMA BANDAGES

Bandaging in general is able to get some special results because of its multiple action on the vascular beam, on the interstitial component of the cutaneous and under-cutaneous layers, as well as because of its action on the limb osteo-arthro-muscular-tendinous system.

Through many studies, we have learned there are many effects attributed to the mechanic action exerted by bandage compression in lymphostatic pathology.

Let's make a list of the most important effects:

First of all, the principal effect on hyperproteic edema is represented by interstitial pressure increase caused by the obvious contrary pressure provoked ab estrinseco on the superficial and deep layers of the limb tissues. This change in pressure modifies the passage of fluids intra-exravasal at a microcirculatory-tissue level, favoring the recovery of proteins and liquids on the endo-capillary side (hematic and lymphatic unit) and preventing (or reducing) the overflow. All this balance of chemical-physical forces follows the famous Starling's law (updated by Landis-Pappenheimer), so the tissue under the bandage opposes edema.

Stemmer (6) pointed out the utility of the fluid movement toward the center realized by a bandage where the lymphatic vessels may more easily absorb the stagnating part (in most  primitive lymphedemas, at least). The possible co-usage of MLD and coumarin talc (2) should help in reaching this goal. In the same way, it has been demonstrated that the pro-lymphokinetic action of compression by muscular pump action and by means of an augmentation of the intrinsic myocontractility of the lymph collectors as well as by means of an increase of the fluid uptake.

The major lymphatic collectors (which start from the medial and epi-aponeurotic zone of the limb) are influenced by elastic compression too. In fact, during physical exercise, the muscular diastole phase provides the filling of these collectors while they're helped in their soaking up by the muscular systole. 

Among the typical effects of compression, we should mention an increase in intra-extravasal fibrinolysis (very important in advanced fibrotic lymphedema), an increase in skin under-bandage temperature that, according to many authors 7, favors lymphatic drainage. It is important not to forget the contemporary action on the venous outflow, which is increased both in velocity and quantity.

Through bandages, the deep and superficial venous system of the lower limb may improve (not ever fully or meaningfully) the valvular competence; but it's especially submitted to a better muscular-vascular pump action, with a high increase in centripetal hematic drainage (mostly during physical exercise). The lymphedema often coexists with some extent of venous edema, and we may figure phlebolymphedema as a result of an obstruction or reflux venous disease (post-thrombotic syndrome, angiodisplasia as Klippel-Treunaunay syndrome, for instance).

We'd like to point out again that by this technique we have the opportunity to help the muscular-ligamentous and articular mobilization, effectively contributing to the phlebo-lymphatic drainage. In fact, we know how the various tissue layers are sliding and moving one over another; this movement among them and the vascular beam compression against the hypo-an-extensible bandage and against the fascia, also an-extensible, are able to increase the lymphatic flow. One last role played by the elastic compression (by stockings and elastic bracelets, too) is the protection one exerted on the diseased limb, which must avoid any external trauma or injury. 

It's known that even a minimal cutaneous injury (scratches and bites, micro-macro bruise traumas, excoriations and abrasions, etc.) in a lymphedematous limb may cause a stasis worsening and, worst of all, the starting up of lymphangitis or erysipelas (dermatolymfangioadenitis), extremely harmful for the precarious hemo-lympho-dynamic balance of the limb.

Each inflammation-infection causes a worse fibrosis with a strangling effect on the few active "lymphangions". So the mechanical protection exerted by the bandage is an important aspect in the healing of a limb affected by phlebo-lymphatic stasis.

The decongestive action typical of this therapeutic method is a complementary, fundamental part of the physical-rehabilitative cycle in lymphedema since it can maintain and power the MLD and SAP outcomes. The bandage should intervene as soon as the eventual limb fibrosis has possibly been reduced, that is after the earlier MLD and SAP applications (when indicated).

Inevitably, also this technique has its limits and side effects.

The main limits are the psychological opposition by the patient to bear such a dressing that, if multi-layer as for advanced lymphedema, may be anaesthetic and too evident, thus resulting in a psychologically depressing reality (more than illness itself).  Sometimes such compression is refused because of psychic causes (claustrophobia), or the same compression is scarcely realizable for deformed limbs affected by serious functional limitations.

The bandage duration is another important limiting aspect. The removable bandage must be maintained at day, the fixed one must be maintained for some days (2-15?). In case of removable bandage it's necessary to make it again every day, with obvious waste of time and energy by doctors and nurses. The alternative represented by relatives' help to renew the bandage is risky if badly made, especially for lymphedema. The fixed bandage hides the limb skin for a period of time and looses pressure during the following days, as some works have demonstrated. It's more practical to use and it is able to grant a sure effectiveness.

Each individual doctor or therapist can choose between movable or fixed bandaging according to the kind of lymphedema, to his personal organization (hospital or outpatient clinic), and to the patient needs.

In conclusion, bandaging aims to obtain a certain result first (together with other above-mentioned means), which implies the subsequent positioning of an elastic stocking or sleeve, which may maintain such outcome. In fact, a chronic maintenance therapy (for months or years) cannot rely upon a series of repeated complex bandages over a long period of time.

Bandaging has its own contraindications such as coexistence of local infections, relevant lower and upper limb arterial diseases, neoplasms or remarkably disabling diseases which prevent the patient from wearing or tolerating the bandage. In the lymphological field we should add the presence of a lymphorrea and the neoplastic degeneration of lymphedema itself.

The main side effects in a lymphedema-affected patient are pain, ischemia, cutaneous allergy, and decubitus injuries.

A bandage must never be too painful since it’s very positioning, so it's a good habit to immediately remake it if the patient refers such painful signs on rest or on movement. When pain appears afterwards and it is limited and not related to other signs (as numbness etc.), simple limb elevation improves symptoms (even better a physical exercise). From a practical point of view, it may be important to distinguish among these minor signs and the ones depending on a compressive device intolerance to avoid an exaggerate alarmism or, an even worse risk, to undervalue the patient's referred signs.

It was already written above about the possible ischemia risk, that’s why the contraindication represented by peripheral arterial disease imposes at least a clinical test before bandaging. Even better, if it is coupled with a hand held c.w. Doppler examination. Numbness, finger cianosis, and pain itself are signs to be carefully considered in a lymphedema bandage (in general, as well). It is possible to have an allergy to the material used, especially if we use bandages with zinc oxyd or other non-inert materials. This allergy must not be forgotten and must be prevented from the beginning (positive anamnesis, metal allergies, etc.). An incorrect bandaging practice or atypical limb conformation may result in local traumas. Also, those limb areas which undergo flexions-torsions may have decubitus injuries of a bubble type, localized skin, and undercutaneous ischemias with strangling effects on some areas (tourniquet effect).

PRACTICAL APPLICATIONS IN LIMB LYMPHEDEMA
Performing an elastic compression bandage for a lymphedematous limb may be a little different from the typical technique of bandaging in venous diseases.

Here are provided some hints on technique and materials, keeping in mind that a standardization of such a method is impossible. Furthermore, the importance of a proved theoretical-practical experience by the operator is mandatory in order to avoid harmful bandages in fragile limbs. 

Once the appropriate therapy by MLD (possibly followed by SAP) are exerted and the coumarin talc is applied along the edematous region, we are able then to determine the bandage necessary to that purpose.

The typical multi-layer bandage for lymphedema is based on an initial cutaneous protection by a gauze or, better done, by a polyurethane foam porous coat, preventing direct contact between compressive material and limb itself. Above this first layer it is possible to position another layer made of under-bandage material with a non-excessive thickness and compression. We quote, for instance, rubber foam, latex, or dense cotton (the last one is not suitable in case of exudation or relevant liquid loosening which may impair its function). All of them may be variably located and conform to the single patient’s needs. The real elastic bandage represents The last bandage layer (or layers). We normally make use of inelastic or low-elastic bandages (rarely medium-elastic ones) in order to power compression and to allow it to be tolerated 24 hours a day. In general, we can position a bandage, preferably self-adhesive, on a single layer, making possible the application of a second bandage with an enrolling direction inverse with respect to the deeper one. This operation depends on the edema relevance and consistency. We emphasize single-layer as the multi-layer bandage may be made up of two bandages in its most superficial part, the lower one being inelastic or scarcely elastic, the upper one being a short, medium-elastic one. The numerous therapeutic options (see above) make any standardization far from possible and a strict protocol in the usage of bandages in lymphedema is difficult to realize.

When we choose a fixed bandage, it's better to use an elastic sticky bandage (about 40-70% extensibility). The single bandage is generally applied with a various tension (null for inelastic bandages, higher but not too much for elastic ones), which must be higher at toes/fingers basis, carrying on then in a central direction. The bandage should be positioned, if possible, on non-contracted muscular mass of the calf and of the thigh.

The bandage enrolling technique should always be from the medial to the lateral area of the foot except for limbs affected by cave foot, tibial-tarsus joint valgism with an eccessive pronation of the foot itself. It is possible to execute a bandage according to a few enrolling possibilities. The bandage ascents along the leg or thigh and may normally consists of two types, the "spiral" one and the "fishbone" (or "8") one, being always careful to reach the lower knee edge in case of leg bandage, and  the groin in case of complete limb bandage. It's possible to fix the bandage at the thigh root by one or more bandage turns including the iliac homolateral crest and the low lumbar and abdomen area, but this procedure is not always indicated. 

However, in lymphedema it is possible to carry out, if needed, an elastic compressive bandage with a reduced layer number. Logistic and contingent conditions often impose such a behaviour. In case of fixed adhesive bandage, it will be sufficient to use a limb protection with a suitably placed underbandage material, according to the necessity, and then the elastic bandage, as the most superficial layer.

In the case of specific utilization of a zinc oxide impregnated bandage, cut it in strips or, more comfortably, enroll the leg leaving an overlap on each turn. This “trick” avoids over constrictive grooves due to drying and to the bandage tension changes, which are possible as days pass by. The excellent properties of such zinc oxide bandages (with anti-phlogistic, anti-eczematous, disinfectant action) confirm their use in lymphedematous limbs affected by lipodermatosclerosis, various cutaneous dystrophies (eczemas, active ulcers), lymphangitis or venous pathologies as varicophlebitis. 

The upper limb bandaging, typically performed for post-mastectomy (with or without radiotherapy) lymphedema, presents some particularities, mostly for bandage enrolling.

First of all, the starting bandage is a gauze or polyurethane foam bandage positioned both on fingers and hand (without exerting any particular tension) to protect and lightly compress the interested areas. The rest of the bandage realization foresees a multilayer series more or less similar to the above-mentioned ones.

During finger bandaging, we usually start from the back of the hand carrying on with the enrolling of the first finger twice then the second finger, going back to enroll also the wrist and carrying on this way for the other three fingers (after each finger's turn we always carry back to the wrist). Finger compression is realized (or not) accordingly to the higher or lower status of each single edema condition of these anatomical sections.

Once finished with the hand's bandage, we can go up with the same bandage toward the arm root, in a spiral or, better, in a fishbone way. Above this first protective layer it's then possible to position a plentiful cotton layer along the whole limb (pre-sized and accordingly to necessity). The bandage is finished through the positioning of a one-two-layer low-extensible bandage, enrolled with low tension and with due attention along the whole limb starting up from the front of the hand. We normally use short-height bandages (i.e. 5 cm.) for fingers (or toes, if necessary, in the lower limb), while we normally use 8-10 cm. height bandages for the rest of the limb. Major height can be reached for voluminous limbs only, or for abdomen-trunk inclusions in the final part of the bandage. 

Owing to the progressive edema improvement during therapy, we shall remake the mono-multi-layer bandage each time in order to let it be always suitable for the edema condition.

Which is the optimal pressure for lymphedema bandaging? A pressure general range can be between 10 mmHg on rest and 50 mmHg during muscular contraction  (in the outskirts) but such an affirmation is dangerous, since it's neither correct for lymphology, nor respondant to the author's state of mind…..

As Cluzan correctly affirms, it's important to research "a balance between the drainage initial pump efficacy of collectors from one side and the absence of capillary-lymphatic constriction on the other side. It's neither possible, nor correct to rely on a single pressure for lymphedema bandaging, as each single patient is a special clinical and pathophysiological reality.

CONCLUSIONS

Elastic compressive bandage therapy represents an important treatment (the cornerstone) against lymphostatic limb pathology, both for its positive effect and its high feasibility (even the patient may bandage his/her own limb..).

The actual necessity of a holistic integrated therapeutic approach toward lymphedema makes important the bandage treatment insertion in a flexible standard protocol.

The results obtained by each single bandage on the edematous limb are mostly of great value, but several methods' synergy such as MLD, SAP, electric muscle stimulation, rehabilitative and antistatic physiokinesitherapy, coumarin talc and benzopyrones oral therapy, stockings, or sleeves make bandaging even more effective, powerful and useful on a medium-long term.

On a day-by-day experience basis with lymphedema management, it has been possible to refine bandaging and to encounter more and more patient requirements. Patients living with lymphedema are always in need of particular attention; and some discouraging relapses and worsening often affect them. Lymphedema is mainly a life-lasting disease that needs chronic multi-faceted therapy.
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