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Treatment of chronic venous insufficiency 
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UpToDate performs a continuous review of over 375 journals and other resources. Updates are added as important new information is published. The literature review for version 15.1 is current through December 2006; this topic was last changed on January 23, 2006. The next version of UpToDate (15.2) will be released in June 2007. 
INTRODUCTION — Chronic venous insufficiency and venous ulcers develop as a result of a persistent elevation in venous pressures caused by either valvular incompetence or obstruction. Venous hypertension is associated with morphologic changes in the capillary and lymphatic microcirculation that produce important physiologic changes including edema formation, fibrin deposition, erythrocyte and leukocyte sequestration, thrombocytosis, and inflammation. These processes singly and in combination impair the oxygenation of skin and subcutaneous tissues. The clinical manifestations of venous hypertension and tissue hypoxia are edema, hyperpigmentation, subcutaneous fibrosis, and ulcer formation. (See "Pathophysiology of chronic venous insufficiency" and see "Epidemiology and clinical manifestations of chronic venous insufficiency").

Treatment goals for patients with chronic venous insufficiency include reduction of edema, elimination of lipodermatosclerosis (a fibrosing panniculitis of the subcutaneous tissue), and healing of ulcers [1]. Therapies that lower venous pressure and improve venous and lymphatic flow can reduce inflammation and improve oxygen transport to the skin and subcutaneous tissues. Treatment options may be divided into the following categories:

· Mechanical 

· Dressings 

· Drugs 

· Surgery 

This topic will review mechanical therapy, dressings, and surgical options in detail. The drug therapy of chronic venous insufficiency is discussed briefly here, and in more detail separately. (See "Drug therapy of chronic venous insufficiency").

MECHANICAL THERAPY — Mechanical therapy is the mainstay of medical treatment for chronic venous insufficiency. Potential treatments include leg elevation and the use of compression.

Leg elevation — Simple elevation of the legs above heart level for 30 minutes three or four times per day reduces edema and improves the cutaneous microcirculation in patients with chronic venous insufficiency, thereby promoting healing of venous ulcers [2-4]. In a study of 15 patients with lipodermatosclerosis, as an example, leg elevation resulted in a 41 percent increase in blood flow velocity as measured by Doppler fluxmetry [2].

Leg elevation alone may be sufficient therapy for patients with mild venous insufficiency, but is usually not adequate for more severe cases. In addition, it may not be practical for some employed people to elevate their legs several times per day.

Compression therapy — Most experts consider compression therapy, which is typically accomplished with compression stockings, an essential component of treatment for chronic venous insufficiency [5,6]. It is necessary to address acute cellulitic infection, if present, with leg elevation and systemic antibiotics prior to initiating compression therapy.

The mechanism by which compression stockings produce their beneficial effects is not clear. In most (but not all) reports, they improve venous hemodynamics by reducing venous reflux, increasing deep venous flow velocity, improving lymphatic flow and the cutaneous microcirculation, and decreasing ambulatory venous pressures [7-15]. Compression therapy, when delivered by intermittent pneumatic compression, also enhances fibrinolysis, a potentially important mechanism in reducing fibrosis and enhancing ulcer healing [16,17].

A variety of compression stockings are available, including knee-high, thigh-high, and pantyhose. Knee-high stockings are sufficient for most patients; thigh-high stockings are less desirable because they tend to bind in the popliteal space and impede venous flow, as well as cause patient discomfort which limits compliance [7]. If an ulcer is present, compression stockings or compression bandages are worn over a simple dressing covering the ulcer (see "Dressings" below).

Compression stockings that provide a pressure gradient, with the greatest pressure at the ankle and a gradual decrease proximally are most effective. The stockings must be capable of exerting at least 20 to 30 mmHg pressure at the ankle and less at the knee. Stockings that exert up to 50 to 60 mmHg are available, but are usually reserved for patients with lymphedema, either primary or secondary to very severe chronic venous stasis. The white "antiembolism" stockings commonly given to patients in the hospital exert only 8 to 10 mmHg pressure at the ankle; they may be effective for the primary prevention of deep venous thrombosis, but are not adequate treatment for venous insufficiency.

Effect on ulcer healing and recurrence — Randomized controlled trials to examine the effect of compression stockings on the rate of ulcer healing or regression of lipodermatosclerosis are not available. However, cohort studies suggest that the ulcer healing rate, rate of recurrence, and time to first recurrence are improved in compliant patients who wear their compression stockings [18-20]. In one study of patients with severe chronic venous insufficiency and ulceration, as an example, complete ulcer healing occurred in 99 of 102 patients (97 percent) who were compliant with compression stockings versus 6 of 11 patients (55 percent) who were noncompliant [20]. Posthealing follow-up was available in 73 patients; ulcer recurrence by 36 months was much less likely in those who continued to be compliant (16 versus 100 percent in patients who were noncompliant).

An alternative to compression stockings are compression bandages. Both elastic and inelastic compression bandages are useful in the treatment of venous ulcers, but some feel elastic bandages are easier to use. Compression bandages are useful in treating stasis when there is associated weepeing edema, eczema or ulceration. Elastic bandages can be single or multilayered, and multilayered bandages appear to be superior [21]. Multilayered bandages consist of an absorbent layer of wool or cotton wool next to the skin, one or two elastic wraps, and an outer self-adherent layer to hold the bandages in place. While the initial expense of multilayered bandages is greater than single wrap systems, the overall expense may be less due to faster healing [19,22]. Compression stockings are also available as a multilayered system. The Unna boot is an example of an inelastic bandage (see "Dressings" below).

A review of the available literature concluded that there is "circumstantial evidence" that continuing to wear compression stockings after ulcer healing reduces recurrence, and that patients should be offered the strongest compression with which they can comply [23]. In general, compression therapy with bandages or stockings should be continued until the ulcer is healed, followed indefinitely by compression stockings to prevent recurrence [24].

Prevention of postphlebitic syndrome — Randomized trials have looked at whether, in addition to promoting ulcer healing, compression stockings can reduce the rate of postphlebitic syndrome following deep vein thrombosis. This is discussed in detail separately. (See "Postphlebitic syndrome").

Adverse effects and compliance — Most of the adverse effects related to the use of compression stockings are due to local skin irritation and pain. In a randomized comparison study of different brands of compression stockings, 21 percent of patients presented with redness under the stocking after one week, 12 percent with itching, 11 percent with swelling, and 4 percent with rash [25]. "Great discomfort" was reported in 8 percent.

Due to these adverse effects and to the difficulty of putting them on, patient compliance with compression stockings is often poor. In one prospective study of subjects with a mean age of 72 years, 9 percent of patients assigned to compression stockings could not wear them due to fragile skin; of those capable of wearing stockings, 15 percent could not put their stockings on and 26 percent had great difficulty [25]. In a second prospective trial of younger subjects (mean age 60 years), 76 percent were fully compliant with their compression stockings, 16 percent "sometimes" compliant, and 8 percent never wore their stockings [26].

Proper measurement and fitting of the stockings, specific patient instruction, and encouragement may enhance compliance with compression stockings. Patients should receive the following instructions:

· Washing new compression stockings before wearing will reduce some of the initial stiffness and difficulty in application. 

· The stockings should be put on as early as possible in the morning when edema is minimal and after dressing any ulcers (see below). 

· Patients should sit with a firm back support (not on the bed) to lean against while applying the stocking. 

· Knee-high stockings can be applied by turning the leg portion of the stocking inside-out down to the heel. With the stocking stretched, the foot is slipped in while simultaneously pulling the stocking firmly on the foot by its folded edge. As the stocking is pulled on by the edge, it will turn right-side out and can be gently worked up the leg. Some manufacturers recommend wearing rubber gloves to slide the stocking up the leg rather than grasping and pulling the edge. 

· Heavy compression stockings may go on more easily if a light silk hose is worn under the compression garment, or if talcum powder is first applied to the foot and leg. 

Many compression stockings without elastic are now available; this represents an important advance for those patients with rubber (latex) sensitivity.

Some patients do not have the strength or mobility to pull on compression stockings despite use of these techniques. Recent innovations to accommodate such patients include stockings with a zippered back (Jobst Ulcer Care) and leggings with Velcro fastening bands (CircAid). These stockings are more expensive, but are particularly useful for patients with bulky ulcer dressings that would be difficult to cover with conventional stockings. Adjustable leggings have the advantage of being able to tighten the Velcro fasteners as the edema lessens or to custom fit oddly shaped or deformed legs.

Compression stockings should be avoided in patients with arterial occlusive disease; their use in this situation has led to severe skin necrosis and, in a few instances, amputation [27]. The exact incidence of this complication is unknown, but compression stockings should probably be avoided in patients without palpable pedal pulses unless the ankle-arm index (AAI) is normal. (See "Diagnosis of chronic venous insufficiency").

Intermittent pneumatic compression pumps — Standard compression stockings may be ineffective in patients with massive obesity or edema. An alternative approach of such patients is the use of intermittent pneumatic compression (IPC) pumps. These devices consist of plastic air cylinders that encircle the lower leg; periodically the air chambers inflate to a preset pressure to compress the leg and then deflate. IPC pumps may consist of a single chamber or multiple chambers that inflate sequentially from the foot to the knee. IPC devices are contraindicated for patients with acute cellulitis.

Multiple chamber, IPC pumps are more effective in clearing venographic dye from the deep venous system and preventing postoperative deep venous thromboses than simple graduated compression stockings [28]. A single randomized trial has also demonstrated that multiple chamber IPC pumping is superior to compression stockings in the healing of venous ulcers (48 versus 4 percent, respectively) [29]. However, patients who were assigned to the IPC may have elevated their legs for a longer period of time due to the pumping which could have influenced the results. In addition, other small randomized trials have failed to demonstrate a benefit of IPC, and a systematic review concluded that further trials are necessary before definitive conclusions regarding the efficacy of IPC pumps can be made [30].

Similar to standard compression stockings, IPC pumps may be associated with local pain, but the rate of occurrence of this adverse effect is unknown. IPC should probably be avoided in patients with occlusive arterial disease or an abnormal AAI. IPC is generally prescribed for four hours per day; many patients are not compliant with this schedule even though it can be performed at home [29].

DRESSINGS — It is usual practice to cover venous ulcers with a dressing before initiating compression therapy. Dressings appear to significantly speed the rate of healing by maintaining a moist environment that facilitates new epithelial growth [31]. Dressed wounds without compression appear to heal more slowly than dressed wounds with compression (eg, a dressing applied under a compression stocking or other compressive garment).

Dressing options include the following (show table 1) [32,33]:

· Wet or dry nonadherent dressings 

· Occlusive hydrocolloidal or gel dressings 

· Zinc paste impregnated bandages (Unna boot) 

Occlusive dressings may be either oxygen permeable (eg, OpSite) or oxygen impermeable (eg, DuoDerm); the relative advantages of these dressings remains an unresolved issue [32]. Unna boots are roll bandages which are impregnated with a uniformly spread paste of zinc oxide, calamine lotion, glycerine, and gelatin.

Several different dressings may be required during the course of caring for a venous ulcer, or no dressing at all. Dressings should be chosen to accomplish the following goals [5]:

· Control or aid in the absorption of exudate 

· Reduce pain 

· Control odor 

· Aid in debridement 

· Promote reepithelialization 

Few randomized trials have been performed comparing the effect of dressings in the treatment of venous ulcers. Those that have compared occlusive dressings to nonadherent dressings or Unna boots have found that the percent of healed ulcers and rate of healing were not importantly different between the groups provided that the occlusive and nonadherent dressings were used with compression [34-38]. In one study, as an example, 8 of 16 ulcers (50 percent) treated with DuoDerm plus compression (Coban wrap) healed completely compared 6 of 14 ulcers (43 percent) treated with an Unna boot [35]. However, patients treated with occlusive dressings report significantly less pain than those treated with nonadherent dressings or an Unna boot [35,36,39].

In most studies of ulcer dressings, patents prefer occlusive hydrocolloid dressings due to their ease of application and associated reduction of pain [34,36,38,39]. Unna boots must be applied by trained personnel and changed by them every one to three weeks, while occlusive hydrocolloid dressings may be changed by the patient every five to seven days at home. In addition, showering is permitted while wearing the occlusive dressing, but the Unna boot must be kept dry with, for example, a plastic bag over the leg when showering.

Despite the care that goes into choosing a dressing, failure of blood supply to the wound due to arterial, venous, or microvascular diseases is a far more common cause of nonhealing ulcers than is selection of the proper dressing [32]. There may be some individual patient characteristics that help predict the probability of response to dressings. In one study, as an example, a simple model was able to discriminate patients who were likely to respond to treatment with an Unna boot for 24 weeks versus those who were not [40]. One point was given for a wound with an area >5 cm2 and another point if the wound was >6 months old. Ulcers healed with an Unna boot in 95 percent (19 of 20) of patients with a score of zero, compared with 37 percent (44 of 120) of those with a score of 2.

The associated risk of bacterial infection with occlusive dressing over venous ulcers is a matter of debate [41]. The best available evidence does not support a greater incidence of infection under occlusion unless the bandage leaks [39]. The bandage should be changed if leakage occurs.

Cost of mechanical therapies and dressings — Representative charges for compression stockings, intermittent pneumatic compression, and ulcer dressings are listed in table 2 (show table 2). Medicare will provide partial reimbursement for dressings and home IPC pumping if applied or supervised by a home visiting nurse, or if prescribed in a hospital or nursing home setting. Properly performed studies evaluating the cost-effectiveness of various treatment options are not currently available.

DRUG THERAPY — A variety of drugs have been used in the management of chronic venous insufficiency and venous ulcers. These include:

· Diuretics 

· Aspirin 

· Topical and systemic antibiotics 

· Topical corticosteroids 

· Horse chestnut seed extract 

· Pentoxifylline 

· Sulodexide 

· Topical antiseptics 

· Silver sulfadiazine 

· Anabolic steroids 

· Hydroxyethylrutoside 

· Enzyme debriding agents 

· Growth factors 

The drugs that can be recommended in some patients include diuretics, aspirin, systemic antibiotics, topical steroids, horse chestnut seed extract, possibly pentoxifylline, and, where available, hydroxyethylrutoside and sulodexide. (See "Drug therapy of chronic venous insufficiency" for a detailed discussion of the efficacy of these agents).

· Diuretic use is restricted to a short time in patients with severe edema. The patient should be monitored for signs of volume depletion since edema due to venous insufficiency may be difficult to mobilize. (See "Approach to the adult with edema"). 

· Aspirin (300 to 325 mg/day) may accelerate the healing of chronic venous ulcers [42]; it is recommended in patients with ulcers who do not have a contraindication to its use. 

· Systemic antibiotics should be used only in patients who have signs and symptoms of ulcer infection or acute cellulitis. Cultures of ulcers will be positive, often with mixed organisms, so the decision to use antibiotics should be based on clinical grounds. 

· Uncomplicated stasis dermatitis usually responds to the topical application of steroids or emollients. 

· Horse chestnut seed extract reduces leg volume and edema in patients with chronic venous insufficiency [43,44]; it may be used in patients who refuse or are unable to wear compression stockings. Hydroxyethylrutoside is an alternative where available. 

Topical antiseptics, antibiotics, debriding enzymes, growth factors, and silver sulfadiazine are not recommended. Hydroxyethylrutoside is well tolerated and effective at reducing leg volume, edema, and symptoms in patients with chronic venous insufficiency, but is not available currently in the United States. Sulodexide also is not currently available in the United States, but appears to be an effective adjunct to local wound care and dressings.

Contact dermatitis — Contact dermatitis in chronic venous insufficiency is common and difficult to diagnose without a high index of suspicion since it often mimics stasis dermatitis or cellulitis. The patient with contact dermatitis typically does not experience a dramatic clinical worsening, but rather a failure to improve with treatment.

In a community sample of patients with venous insufficiency, 51 percent of the subjects had positive skin patch tests consistent with contact dermatitis [45]. Of those patients with a positive patch test, 87 percent were allergic to components of their stasis ulcer treatment (eg, dressing or topical medication). Contact sensitivity was more common in patients with stasis dermatitis (62 versus 38 percent); the most common allergens were wool alcohols (lanolin), neomycin sulfate, parabens (a preservative), and fragrances.

More than 30 percent of patients develop contact dermatitis to neomycin and 13 percent to bacitracin [46,47]. Silver sulfadiazine is also a skin sensitizer; in one randomized trial, 13 percent of the patients in the treatment arm were forced to drop out because of skin irritation [37].

The primary therapy for contact dermatitis is avoidance. Minor reactions may be treated with topical corticosteroids and emollients; more severe reactions may require courses of systemic corticosteroids.

SURGERY — Superficial vein surgery has been evaluated both for the treatment of venous ulcers and for prevention of recurrence. Surgery is thought to produce beneficial effects via reduction of venous reflux from the deep to the superficial veins by removing incompetent superficial veins, thereby modifying the effect of venous hypertension upon the cutaneous tissues [48]. Blocking incompetent veins by injection of an irritant solution (sclerotherapy) performs the same function.

Surgical options include venous stripping, superficial vein ligation, and ligation of the deep perforator vein. Valvular reconstruction and venous valve transplantation from the upper to lower extremities are performed infrequently.

A non-randomized study and a small randomized trial found that superficial venous surgery did not improve ulcer healing but significantly reduced ulcer recurrence compared with compression therapy alone [49,50]. These findings were supported by a trial involving 500 patients with open or recently healed ulcers, and either superficial venous reflux alone or mixed superficial and deep venous reflux [51]. Patients were randomly assigned to receive compression therapy alone or compression therapy plus surgery. Compression therapy involved multilayer compression bandaging (target ankle pressure 40 mmHg) until ulcer healing followed by compression stockings (target ankle pressure 18 to 24 mmHg). Surgery for long saphenous system reflux involved saphenofemoral junction disconnection, stripping of the long saphenous vein to the knee, and calf varicosity avulsions; surgery for short saphenous system reflux involved saphenopopliliteal junction disconnection and calf varicosity avulsions. Healing rates at 24 weeks with compression therapy plus surgery were similar to those with compression therapy alone (65 percent for both groups), but recurrence rates at 12 months were significantly lower with combination therapy (12 versus 28 percent).

The beneficial effect of surgery on ulcer recurrence was significant in patients who had either isolated superficial venous reflux on Doppler examination or mixed superficial and segmental deep reflux [51]. These findings are consistent with other studies, which have found that ablative superficial venous surgery frequently reduces reflux in the deep veins [52-54].

Younger patients who undergo long saphenous vein stripping require a general or regional anesthetic because stripping needs to extend to the knee to avoid recurrent reflux over the long term [55]. Less extensive surgery may be performed in the elderly and, in the study above, this was often performed under local anesthesia, thereby minimizing risk [51].

The most common adverse effect of venous surgery is wound sepsis; reliable estimates of its incidence are unavailable. Other potential adverse outcomes of surgery include hematoma formation, saphenous neuritis, and lymphedema. Surgery is not recommended in patients who are at increased risk for infection, DVT, or an anesthesia complication.

Minimally invasive surgery — Subfascial endoscopic perforator vein ligation (SEPS) has been effective for patients with chronic or recurrent venous ulceration associated with incompetence of perforator veins. A systematic review of 20 studies, including one randomized trial and involving 1140 limbs in total, found overall ulcer healing in 88 percent of treated limbs, with a 13 percent recurrence rate at a mean of 21 months [56]. Complications, involving up to 9 percent of procedures, were wound infection, hematoma, neuralgia and deep venous thrombosis. Patients with recurrent ulcers following SEPS should have a duplex scan and repeat SEPS if perforators persist. If no perforator incompetence is detected, patients may be candidates for deep venous reconstruction [57].

Endovenous laser therapy (EVLT) and radiofrequency ablation (RFA) are minimally invasive percutaneous techniques under investigation for ablation of the incompetent great saphenous vein [58,59].

Skin grafting and human skin equivalents — The role of surgical debridement alone in the treatment of venous ulcers has not been assessed. Uncontrolled surgical trials or expert opinion support the role of skin grafting for very large venous ulcers or for ulcers present for more than 12 months [5].

A human skin equivalent created from human epidermal keratinocytes, human dermal fibroblasts, and connective tissue proteins has been approved by the United States Food and Drug Administration for the treatment of venous leg ulcers. The graft is fairly easily applied during a low risk surgical procedure. In a study of 293 patients with venous ulcers, compression therapy alone was compared with compression therapy plus treatment with a human skin equivalent [60]. The latter group had better wound healing as measured by the percentage of patients healed at six months (63 versus 49 percent) and the median time to wound closure (61 versus 181 days). In addition, the human skin equivalent was superior to compression therapy alone for healing larger (>1 cm2) and deeper ulcers, and ulcers of more than six months duration.

Human skin equivalents should not at this point be thought of as an alternative to initial compression therapy for venous ulcers, but may be considered in patients who do not respond to compression therapy.

SUMMARY AND RECOMMENDATIONS — Venous insufficiency and ulceration are chronic medical problems that demand significant lifestyle changes in order to achieve the treatment goals. Patients must be willing to elevate their legs, wear their compression stockings daily, and follow the recommended wound dressing instructions.

The following are recommendations for the prevention and treatment of venous insufficiency and ulceration, based upon the available data and published recommendations (show algorithm 1) [5]:

· Knee-high compression stockings capable of exerting a pressure of at least 30 to 40 mmHg at the ankle and less at the knee should be prescribed for patients following symptomatic proximal deep vein thrombosis to prevent the development of chronic venous insufficiency. Compression therapy, which we recommend be continued for at least two years, is contraindicated in patients with evidence of occlusive arterial disease. (See "Postphlebitic syndrome"). 

· Leg elevation and compression therapies are essential components in the treatment of both chronic venous insufficiency and ulcers. Intermittent pneumatic compression is an option for patients with large or nonhealing ulcers, although the evidence for benefit is limited. 

· Horse chestnut seed extract at a dose of 300 mg (standardized to 50 mg of aescin) twice daily may be considered in patients unable or unwilling to use compression, or for those in whom compression is contraindicated (eg, occlusive arterial disease). Horse chestnut seed extract can be purchased without a prescription in health food stores, but its purity and standardization cannot be guaranteed. 

· Most patients with an ulcer will require a dressing to speed healing, control exudate, eliminate odor, and help control pain. No single dressing is recommended, although occlusive dressings have the advantages of reduced pain and increased patient acceptance at a higher face cost. The cost-effectiveness of the various dressings is unknown. 

· In the absence of any contraindication, aspirin (300 to 325 mg/day) may accelerate the healing of venous ulcers. 

· Topical antiseptics, antibiotics, debriding enzymes, growth factors, and silver sulfadiazine are not recommended. Systemic antibiotics are recommended only for obviously infected ulcers. 

· Uncomplicated venous dermatitis may require the application of barrier preparations including zinc oxide paste or topical steroids. 

· Contact dermatitis should be considered in patients with slowly healing ulcers, persistent "stasis dermatitis," or in cases of resistant or recurrent "cellulitis." These patients should be strongly considered for patch testing. 

· Patients with ulcers and superficial venous reflux with or without deep reflux may achieve modest decreases in ulcer recurrence rates when treated with superficial venous surgery. Compression therapy is required following lower extremity venous surgery if there is no evidence of arterial occlusive disease. 

Indications for referral — Subspecialist referral is recommended for the following problems [5]:

· Nonhealing ulcers, defined as failure to decrease in size in three months, or failure to heal in 12 months 

· Diagnostic uncertainty 

· Arterial insufficiency 

· Persistent stasis dermatitis 

· Suspected contact dermatitis 

· Consideration of superficial venous surgery 
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