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Managing the Patient with Venous Ulcers
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Venous disease is the most common cause of leg ulcers. The
refractory nature of venous ulcers affects the quality of life and
work productivity of those persons afflicted. This, in combination
with the high costs of long-term therapy, makes venous ulcers a
major health problem in developed countries. Management of
venous leg ulcers is based on understanding pathophysiologic
abnormalities. In recent years, identifying prognostic factors for

healing and developing novel therapeutic approaches for venous
ulcers have offered valuable tools for the management of patients
with this disorder.
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75-year-old woman presents with a 2-month history of

ulceration of her lower right leg. She has a history of
congestive heart failure and has varicosities on the lower limbs.
She does not drink or smoke. Despite the discomfort from the
ulcer on her leg, she feels well overall. Her physical examina-
tion is unremarkable except for the presence of a 12-cm” wlcer
over her right medial malleolus. The ulcer is shallow, with a
yellowish base and scattered islands of granulation tissue.
There is a scaly brown hyperpigmentation surrounding the
ulcer’s borders. There are no signs of infection. A neurologic
examination regarding perception of pain, touch, and pressure
was performed and yielded normal results. The patient’s ex-
tremities are cool, and the presence of 2+ edema of the right
extremity makes palpation of the dorsalis pedis pulses difficult.

Venous ulcers are a major health problem because of
their high prevalence and associated high cost of care. The
cost of venous leg ulcers is estimated to be $1 billion per
year in the United States, and the average cost for one
patient over a lifetime exceeds $40 000 (1). There is no
racial predilection; however, women seem to develop ve-
nous ulcers more often than men (2). Venous ulcers are
more common with increasing age, with peak prevalence
between 60 and 80 years of age (3, 4). However, 22% of
persons develop venous ulcers by 40 years of age and 13%
do so before 30 years of age, which may represent a sub-
stantial effect on work productivity (5, 6). Therefore,
proper diagnosis and adequate management are vital when
caring for patients with venous leg ulcers to promote faster
healing and prevent recurrences.

WHAT ARE THE POTENTIAL CAUSES OF THIS PATIENT'S
LEG ULCER?

The four most common causes of lower-extremity ul-
cers are venous insufficiency, arterial insufficiency, neurop-
athy (often due to diabetes), and ulcers caused by pro-
longed pressure and ischemia (Table 1). At times, several
of these causes may overlap in one patient. Less common
causes of lower-extremity ulcers include trauma, inflamma-
tory or metabolic conditions, malignancy, and infections
(7). When caring for a patient with lower-extremity ulcers,
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a provider should identify the underlying cause to deter-
mine the management and prognosis.

Venous insufficiency is the most common cause of
lower-leg ulcers, accounting for nearly 80% of all cases. Of
the approximately 7 million people in the United States
with venous insufficiency, approximately 1 million develop
venous leg ulcers (1). Patients with venous ulcers suffer
from ambulatory venous hypertension, which is an abnor-
mally sustained elevation of the venous pressure upon am-
bulation. The mechanism by which venous hypertension
results in ulceration remains unclear. Recently proposed
theories, such as pericapillary fibrin cuff deposition, abnor-
malities of the fibrinolytic system, trapping of growth fac-
tors by macromolecules in the dermis, and leukocyte plug-
ging in the vessels of the lower extremities, are some of the
consequences of venous hypertension thought to be re-
sponsible for the development of venous leg ulcers (8—10).

The patient reports occasional leg pain and swelling, es-
pecially at the end of the day. She notes that her mother had

varicose veins.

WHAT CLINICAL CHARACTERISTICS SUGGEST THAT LEG
ULcers ARE DUE TO VENOUS DISEASE?

Patients with venous ulcers commonly report swelling
and aching of the legs, often worse at the end of the day,
which may be exacerbated by dependency and improved
by leg elevation (1). A history of ulcer recurrence, particu-
larly at the same location, is characteristic. Recent publica-
tions have challenged the assumption that venous ulcers are
not painful; as many as three quarters of patients with
venous ulcers report pain that adversely affects their quality
of life (11, 12). Several risk factors for the development of
venous ulcers have been identified. Up to 50% of patients
with chronic venous insufficiency have a history of leg in-
jury (13). Obesity, phlebitis, family history of varicose
veins, type of employment and lifestyle (activities that re-
quire long hours of standing or sitting), deep venous
thrombosis, and previous surgery for varicose veins have
also been considered important risk factors for venous ul-
cerations (14, 15).

Venous ulcers are characteristically located over the
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Table 1. Clinical Aspects of the Most Common Types of Ulcers of the Lower Limbs*

Wound Type General Information

Venous ulcers Most common type of leg ulcers;
women affected more than

men; often elderly

Arterial ulcers Elderly patients with history of
cardiac or cerebrovascular
disease; leg claudication,
impotence, pain in distal foot.
Concomitant with venous

disease in up to 25% of cases

Most common cause of foot
ulcers, most commonly due to
diabetes

Neuropathic ulcers

Pressure ulcers Usually bed-ridden patients;

monoplegia

Pathophysiology

Venous hypertension

Tissue ischemia

Trauma, prolonged pressure

Tissue ischemia and necrosis
secondary to prolonged
pressure

Clinical Features

Presence of varicosities; ulcer located
in the gaiter area; shallow, painful,
granulation tissue and fibrin
present. Associated findings
include edema, venous dermatitis,
and LDS

Ulcers are commonly deep, located
over bony prominences, round or
punched out with sharply
demarcated borders, yellow base,
or necrosis; exposure of tendons.
Associated findings include
abnormal pedal pulses, cool limbs,
femoral bruit, and prolonged
venous filling time

Usually plantar aspect of feet in
patients with diabetes, neurologic
disorders, or Hansen disease

Located over bony prominences in
patients with limited mobility; risk
factors include excessive moisture
and altered mental status

Therapy

Leg elevation, compression
therapy, aspirin,
pentoxifylline,
tissue-engineered skin,
growth factors

Revascularization,
antiplatelet and other
rheologic agents,
address risk factors

Off loading; topically
applied growth factors;
tissue-engineered skin

Off loading; adequate
nutrition, reduction of
excessive moisture,
sheer, and friction

* LDS = lipodermatosclerosis.

medial malleolus, also called the gaiter area. They may be
single or multiple and can involve the entire circumference
of the leg if untreated. Venous ulcers usually have irregular,
flat, or only slightly steep borders. The ulcer bed tends to
be shallow with granulation tissue, as well as some fibrin-
ous material, and the wound surface rarely, if ever, shows
necrosis or exposed tendons; their presence should lead a
provider to consider another cause (16).

Commonly associated findings include dependent
edema, varicose veins (ranging from a submalleolar venous
flare to various degrees of vessel dilatation), a reddish-
brown pigmentation and purpura due to extravasation of
erythrocytes, and subsequent hemosiderin deposition. Ec-
zematous changes with redness, scaling, and pruritus, often
referred to as venous dermatitis, are also commonly
present. This eczematous dermatitis is caused or aggravated
by sensitization to applied topical medications, to which
patients with venous disease are particularly susceptible
(17, 18). Atrophie blanche—smooth, ivory-white atrophic
plaques of sclerosis speckled with telangiectases—is de-
scribed in up to one third of patients with chronic venous
insufficiency and, when present in the gaiter area, may
point to a venous cause of a lower-extremity ulcer (19).

In long-standing venous disease, the skin develops an
induration and fibrosis of the dermis and subcutaneous
tissue, usually restricted to the medial leg and sharply de-
marcated from proximal normal skin, resulting in the ap-
pearance of an inverted bottle. Lipodermatosclerosis, a term
used to describe these clinical findings, suggests a greater
impairment of the fibrinolytic system and is highly associ-
ated with and usually restricted to the legs of patients with
venous insufficiency (17, 20).
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Other possible causes of lower-extremity ulcers are ar-
terial insufficiency and neuropathy (Table 1) (21-23). The
ulcer presented by the patient in this case has a typical
presentation of venous leg ulcer with associated venous
dermatitis.

WHAT DiaGNOSTIC PROCEDURES ARE USEFUL IN
EVALUATING LEG ULCERS?

In up to three quarters of cases of venous ulcers, diag-
nosis may be made by clinical criteria alone (21-23). How-
ever, 25% of patients will have ulcers with mixed charac-
teristics; therefore, noninvasive methods may aid in an
accurate diagnosis, as may anatomic and functional evalu-
ation of the venous system (24, 25).

The ankle—brachial index (ABI) may aid in detecting
peripheral vascular disease. The systolic blood pressure is
obtained by placing an appropriately sized cuff around the
calf and inflating it so to occlude the pedal arteries. When
the sounds are heard with Doppler ultrasonography after
deflation of the cuff, the ankle systolic pressure is obtained.
This is then compared with the brachial systolic pressure to
determine the ABI (value > 1 is normal). Values less than
0.97 identify patients with peripheral arterial disease with a
sensitivity of 96% to 97% and a specificity of 94% to
100% (23). Although false-normal results may be observed
in patients who are elderly or diabetic, this simple, nonin-
vasive method can be useful in detecting arterial disease. In
the elderly and in diabetic patients, a transcutaneous oxy-
gen measurement may be preferred to evaluate arterial
flow. This is important since compression therapy, the
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mainstay of therapy for venous ulcers, can lead to worsen-
ing of an arterial ulcer and, at times, gangrene (26).

Color duplex ultrasonography is the gold standard in
evaluating venous disease. It is accurate, reproducible, and
noninvasive and provides anatomic and functional infor-
mation about both arterial and venous systems (27, 28).
With the use of color duplex ultrasonography, veins can be
identified and their dimensions measured, as can the veloc-
ity and direction of flow. Other examinations, such as
photo and air plethysmography, allow the clinician to as-
sess whole-limb venous hemodynamics at rest and after
exercise and are adjuncts to duplex scanning. Invasive
venography is usually reserved for investigation before sur-
gery, if indicated.

If osteomyelitis is suspected, radiography, bone scan-
ning, and bone biopsy should be considered. The inci-
dence of osteomyelitis in chronic venous ulcers is un-
known. For diabetic foot ulcers, a prospective trial found
that probing of sinuses and deep ulcers was a highly sensi-
tive method of detecting bone infection (29). Therefore, if
bone is palpable at the base of an ulcer, with no interven-
ing soft tissue, osteomyelitis is likely and further investiga-
tion is warranted.

Independent of the suspected cause, if a wound is
present for more than 3 months, a biopsy is recommended
to rule out malignancy. At that time, an atypical infection
can be detected by microscopic examination, as well as
tissue culture.

Since palpation of the dorsalis pedis pulses on the affected
limb is difficult to perform in this patient because of edema,
Sfurther diagnostic evaluation to rule out an associated arterial
insufficiency is warranted. You perform an ABI examination,
which yielded a score of 1, and a transcutaneous oxygen mea-
surement was normal. A leg ulcer secondary to venous insuffi-
ciency was diagnosed on clinical grounds, and no further ve-
nous studies were performed. The patient asks how you will
treat her.

The goals of treatment for patients with venous ulcer-
ation include reduction of edema, improvement of pain
and lipodermatosclerosis, ulcer healing, and prevention of
recurrence. The simplest method to reverse the effects of
venous hypertension is bed rest with leg elevation. Eleva-
tion of the legs above the heart level for 30 minutes, three
to four times daily, as well as leg elevation at night, allows
swelling to subside and improves venous microcirculation
(30). The ABI was performed to rule out concomitant
arterial disease, which is seen in up to 25% of patients with
venous ulcers. The presence of a reduced ABI suggesting
arterial insufficiency would warrant further evaluation of
the arterial circulation.

You tell the patient you are prescribing compression ther-
apy for her ulcer and recommend leg elevation for 30 minutes,
three times daily.
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WHAT Is THE RoLE OF COMPRESSION THERAPY IN
TREATING VENOUS ULCERS?

As adherence with leg elevation is often difficult to
achieve, graduated compression remains the cornerstone of
therapy for patients with venous ulcers. Patients who ad-
here to compression therapy have improved ulcer healing
rates, and continued compression after healing prevents
recurrence (31-33). Most patients tolerate compression
therapy without adverse effects. Care should be taken in
patients with chronic heart failure because compression of
the lower limbs can cause an increase in the preload vol-
ume and worsen their condition.

The optimal pressure necessary to overcome venous
hypertension is not well defined, but an external pressure
of 35 to 40 mm Hg at the ankle is necessary to prevent
capillary exudation in legs affected by venous disease (34,
35). There are two types of compression bandages: inelastic
and elastic bandages. Rigid, inelastic bandages provide lim-
ited pressure at rest but high pressure with muscle contrac-
tion (high working pressures). The prototype of this ban-
dage is the traditional Unna boot, a moist zinc oxide—
impregnated paste bandage that hardens to inelasticity (36,
37). The disadvantage of this compression method is that
the Unna boot does not accommodate changes in the vol-
ume of the leg with edema reduction and has limited ab-
sorptive capacity for highly exudative wounds (leading to a
foul smell). As a consequence, Unna boots require frequent
reapplication. Because elastic bandages accomodate volume
changes and provide both resting and working pressures,
their use has become more common. The use of a rigid
bandage, such as the Unna boot, may be helpful during the
initial edema reduction phase (38, 39).

Elastic compression bandages provide sustained pres-
sures and, when compared with Unna boots, conform to
the leg better, are easy to use, and require less frequent
dressing changes (40, 41). (Clinicians can find useful in-
formation on applying compression wraps in Wiersema-
Bryant’s article on management of edema [42]). Compres-
sion wraps provide both high working and resting
pressures. The major disadvantage of elastic wraps is that
they require a substantial degree of sophistication for ade-
quate application (43). They can be divided into single- or
multilayer bandage systems. A recent meta-analysis found
that multilayer compression bandages seem to be superior
to single-layer bandage systems (44). Several multilayer
bandage systems have been developed and are currently the
mainstay of therapy for venous ulcers. They comprise a
wool or cotton layer (designed to absorb exudate and pro-
vide padding), one or two elastic wraps, and a self-adherent
wrap that keeps the bandage in place (22). A multilayer
system can be adapted to a wide range of ankle circumfer-
ences and leg sizes and provides sustained pressures of 40
to 45 mm Hg at the ankle, graduating to 17 mm Hg below
the knee. Although three- or four-layer elastic bandages
cost more than the single-layer elastic bandages, they seem
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to be less expensive because they promote faster healing
rates (32). Compression therapy should be used with cau-
tion in patients with concomitant cardiac insufficiency be-
cause it may worsen their condition. As previously men-
tioned, care must also be used in patients with arterial
insufficiency because compression may cause limb isch-
emia.

ForR How LONG SHOULD CLINICIANS PRESCRIBE
CoOMPRESSION THERAPY FOR VENOUS ULCERS?

Compression therapy with dressings and inelastic or
elastic bandages should continue until the ulcers are
healed. After healing, patients should wear graded com-
pression stockings to prevent ulcer recurrence (45). Assum-
ing proper measurement and fitting of hose, specific in-
structions on how to put on compression stockings may
enhance adherence. Patients who are arthritic, obese, or
elderly often have difficulty putting on the stockings, and
aids to assist with application have been introduced to in-
crease adherence (38, 46). Repeated use and washing of the
stockings reduce their level of compression; therefore,
stockings should be replaced after 6 months of use.

Recurrence is a major issue when dealing with venous
ulcers. In a large study by Nelzén and colleagues (47),
venous ulcers healed without recurrence in only 44% of
patients. Other authors have had similar results (48). Sev-
eral studies, however, point out that adherence to compres-
sion therapy may reduce recurrence of venous ulcerations
(49, 50). Samson and Showalter (50) reported recurrence
rates of 79% in patients with venous ulcers who did not
adhere to compression therapy versus only 4% recurrence
in those who did. In addition, a prospective study demon-
strated that patients who adhered to compression therapy
had faster healing and fewer recurrences than did less-
adherent patients (51). Another study showed that nonad-
herence to compression stockings statistically significantly
decreased initial ulcer healing rate; all patients who did not
adhere had recurrent ulceration by 36 months, whereas
recurrence in adherent patients was only 15% (52). There-
fore, when managing the patient with venous leg ulcers,
stressing the importance of adherence with treatment reg-
imens may be as important as the treatment itself.

The patient is treated with multilayer compression ther-
apy. She returns 1 month later, and her ulcer is unchanged.
She becomes frustrated and wonders if her ulcer will ever heal.
She asks if there are any medications she might take to help
heal the ulcer.

WHAT MEeDICATIONS HAVE A POTENTIAL ROLE IN
TREATING VENOUS ULCERS?

Aspirin, whose anti-inflammatory action may have
beneficial effects in venous ulcers, has been found to im-
prove rates of healing. In a study of 20 patients treated
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with compression therapy, patients who also received aspi-
rin (300 mg/d) had improved healing compared with those
who received compression plus a placebo pill (53). An in-
creased rate of ulcer healing in patients treated with aspirin
was found in a prospective, placebo-controlled study of 40
patients (54), but the small sample tempers enthusiasm.

The effects of pentoxifylline, a methylxanthine deriv-
ative, in treating venous ulcers may be due in part to its
fibrinolytic properties, its ability to reduce leukocyte adhe-
sion to the vascular endothelium, and its antithrombotic
effects (55-58). A systematic review performed by the
Cochrane Collaboration (59) on the use of pentoxifylline
to treat venous leg ulcers analyzed nine trials involving 572
patients and concluded that pentoxifylline (800 mg three
times daily) seems to be an effective adjuvant to compres-
sion bandages. Common side effects are indigestion, nau-
sea, and diarrhea.

Other agents, such as Daflon (Les Laboratoires Servier,
Neuilly-sur-Seine, France) (60) and Sulodexide (Giofil,
Rome, Italy) (61), may be useful but are not available in
the United States. Stanozolol (Sanofi-Winthrop Pharma-
ceuticals, Morrisville, Pennsylvania), an androgenic steroid
with fibrinolytic properties, reduces pain and induration of
venous ulcers and surrounding lipodermatosclerosis (62—

64) but does not speed healing (65-67).

The patient asks what else can be done to help her heal
and heal faster.

WHAT SURGICAL INTERVENTIONS HAVE A POTENTIAL
ROLE IN TREATING VENOUS ULCERS?

Skin grafting has been used for large or slow-healing
venous ulcers (68). In addition to healing, graft placement
may rapidly decrease pain (69). Grafts work by a combi-
nation of “take” (graft adherence) and provision of a phar-
macologic stimulus to healing (69). Both pinch grafts (70)
and split-thickness skin grafts (71-75) have been success-
fully used in a number of studies involving patients with
venous ulcers. However, randomized trials have not been
performed and grafts have been used primarily in refractory
patients. Not all ulcers heal after skin grafting. Possible
contributing factors include nonadherence to use of com-
pression bandages and leg elevation, a local fibrin defi-
ciency in the wound bed preventing the adhesion of the
graft (76), or the presence of microthrombi in the dermal
vessels leading to ischemia and impairment of graft take. In
addition, recurrence after grafting is not uncommon.

Both cultured epidermal autografts and allografts have
been used to treat venous ulcers and to reduce pain (77,
78). For cultured autografts, cells obtained from an initial
biopsy specimen of the patient’s own skin are isolated and
cultured and subsequently applied to the wound. Use of
this therapeutic approach has been restricted, however, be-
cause it takes several weeks from harvesting to transplanta-
tion and manipulation and is often difficult. Also, some
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studies suggest that dermal elements, such as collagen and
fibroblasts, are necessary for wound healing (79).

Despite a lack of data proving that debridement is
beneficial for venous ulcers, clinicians still use this method
as a standard of care. Surgical debridement also allows the
removal of necrotic tissue and may promote formulation of
granulation tissue. In addition, enzyme-debriding agents
(chemical debridement), such as proteolytic enzymes (pa-
payn and trypsin), may accelerate the removal of fibrin
cuffs and trapping by other macromolecules (80—86). The
advantages of other methods of debridement (such as wet-
to-dry dressings, hydrotherapy, irrigation, dextranomers,
and surgery) (85) are also unproven.

The role of superficial venous surgery in patients with
venous ulcers and a combination of superficial and deep
venous reflux is controversial. However, superﬁcial venous
surgery may have a role in treating venous ulcers associated
with isolated superficial incompetence (87). Subfascial en-
doscopic perforator surgery is a promising, minimally in-
vasive procedure for certain venous ulcers. In a recent re-
view, Olivencia (87) reported that 79% of 428 ulcers
treated by subfascial endoscopic perforator surgery healed
in 2.3 months, on average. New perforators continue to
develop over time. Radical excision of the ulcer bed, the
fibrotic suprafascial tissues, and the pathologic superficial
and perforating veins and coverage of the large soft-tissue
defect with a free flap have been successfully used in a few
cases. However, the magnitude of the surgical technique
limits its application (88, 89).

Skin equivalents represent an exciting development in
the treatment of venous ulcers. The tissue-engineered skin
equivalent Graftskin (Organogenesis, Canton, Massachu-
setts) is approved by the U.S. Food and Drug Administra-
tion to treat venous ulcers and has been tested in a large
randomized trial. Graftskin is an allogeneic cultured bilayer
of human-skin origin containing both epidermal and der-
mal components. In a pivotal trial, 275 patients were as-
signed to receive compression therapy with or without
Graftskin (90). More patients healed at 6 months when
treated with Graftskin plus compression therapy than with
compression alone (63% vs. 49%; P = 0.02). In addition,
the median time to complete wound closure was statisti-
cally significantly shorter with Graftskin (61 days vs. 181
days). Graftskin was particularly effective in ulcers that
were difficult to heal (ulcers > 6 months’ duration and
larger ulcers). Graftskin was both safe and nonimmuno-
genic in this trial. Other bioengineered skin equivalents are
currently under evaluation for the treatment of venous ul-
cers (91)

Is THERE A ROLE FOR GROWTH FACTORS IN TREATING
VENous ULCERS?

Several case series and pilot studies have demonstrated
that topical and perilesional injection of granulocyte-
macrophage colony-stimulating factor (GM-CSF) pro-
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motes healing of leg ulcers and is safe (92-96). Two ran-
domized, double-blind, placebo-controlled studies (92, 96)
showed increased healing of chronic leg ulcers treated with
GM-CSF compared with controls. Marques da Costa and
colleagues (92) found that half of patients treated with a
single intradermal injection of GM-CSF had complete
healing of their ulcers at 8 weeks compared with 11% of
patients in the placebo group. A randomized, dose-finding,
double-blind trial of weekly dosages of GM-CSF in pa-
tients with chronic venous leg ulcers also showed a higher
rate of healing in patients receiving perilesional injected
GM-CSF. The number of healed wounds in the placebo
and treated groups was statistically significantly different
(P = 0.05); 4 of 21 patients (19%) in the first group
healed at week 13 compared with 12 of 21 patients (57%)
and 11 of 18 patients (61%) in the 200-ug and the
400-ug groups, respectively (96). Case reports and case
series have shown that GM-CSF is useful for treating leg
ulcers due to various other causes as well (93-95). The
GM-CSF promotes wound healing through many mecha-
nisms, affecting one or all of the wound healing phases,
such as homeostasis, inflammation, proliferation, and mat-
uration (92-96).

Because of the pain associated with injections, Jaschke
and colleagues (95) studied topical GM-CSF in a series of
52 venous ulcers. Ninety percent of ulcers healed, with an
average healing time of 19 weeks. Further studies, however,
are necessary to confirm the efficacy of this agent in healing
venous ulcers and to define the optimal dose and dosing
schedule.

Another growth factor that seems promising as therapy
for venous ulcers is keratinocyte growth factor-2 (KGF-2),
a member of the fibroblast growth factor family. In the
skin, KGF-2 stimulates normal keratinocyte proliferation.
Studies performed in animal models have shown that top-
ically applied recombinant KGF-2 substantially promotes
reepithelialization and enhances granulation tissue forma-
tion on chronic wounds (97). Phase IIb trials are currently
under way to determine the safety and efficacy of KGF-2
in promoting wound healing in humans, and preliminary
results from recently completed phase Ila trials have been
encouraging (98). One randomized trial reported success
with calcitonin gene-related peptide in combination with
vasoactive intestinal peptide for venous ulcers (99).

WHEN SHOULD PRIMARY CARE PHYSICIANS REFER A
PATIENT WITH VENOUS ULCERS TO A SPECIALIST?
Adherence to compression therapy is still the key to
healing a venous leg ulcer. Prognostic indicators for ulcer
healing are important in identifying potentially slow or
nonhealing ulcers that might benefit most from new treat-
ment options, and a multidisciplinary team of specialists
(dermatologists and vascular surgeons) is needed to provide
a concise, cost-effective yet comprehensive assessment

(100).
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Table 2. Adjunct Therapies (in Combination with Multilayer Compression) for Venous Ulcers*

Type Therapy (Reference)

Medical: topical GM-CSF (92-96)
KGF-21 (97, 98)

Calcitonin gene-related peptidet
(99)
Medical: systemic Aspirin (53, 54)

Pentoxyfilline (55-59)

Daflont (60)
Sulodexide* (61)

Skin grafting (pinch grafts,
split-thickness grafts, cultured
autografts) (69-79)

Debridement (80-86)

Surgical

Venous surgery (SEPS) (87-89)

Bioengineered skin (90)

General Information

Several randomized trials support efficacy of perilesional
injections. Topical application reported in case series.

Phase lla trial suggested improved healing. Phase Ilb
trial under way.

Single trial showed greater healing when combined
with vasoactive intestinal peptide.

Two small trials demonstrated improved healing over
compression alone.

Nine trials performed, five in combination with
compression. In those five trials, the relative risk for
healing was 1.3 (95% Cl, 1.1-1.54). One trial
demonstrated that higher doses of 800 mg three
times daily were superior to 400 mg three times daily
or placebo.

One trial showed improved healing in small venous
ulcers.

One trial reported improved healing.

No randomized trials performed. Several series report
healing of refractory venous ulcers.

No conclusive data demonstrating efficacy. Despite this,
the practice of removal of nonviable, necrotic tissue
or senescent tissue and promotion of granulation
tissue formation are considered standard of care.

Surgical correction of incompetent valves; decrease of
venous hypertension. Endoscopic procedure superior
to open surgery. Randomized, controlled trials
comparing endoscopic procedure not published.
Several series report healing of refractory venous
ulcers.

Large randomized trial demonstrated improved amount
and speed of healing, especially in refractory ulcers
that were large and of long duration.

* GM-CSF = granulocyte-macrophage colony-stimulating factor; KGF-2 = keratinocyte growth factor-2; SEPS = subfascial endoscopic perforator surgery.

T Investigational therapy.

¥ Daflon (Les Laboratoires Servier, Neuilly-sur-Seine, France) and Sulodexide (Giofil, Rome, Italy) are not available in the United States.

One way to potentially predict nonhealing is to exam-
ine certain baseline prognostic risk factors. Prognostic fac-
tors consistently found in a number of studies are a large
wound area (>5 cm?) and a wound of long duration. Pa-
tients who possess either or both of these factors are at risk
for not healing (101). A second method to predict healing
is by measuring the healing rate through the first month of
therapy (102). A decrease in wound size, determined by a
variety of methods, is a favorable prognostic factor for heal-
ing, and patients whose ulcers do not decrease in size dur-
ing the initial month of therapy are likely not to heal and
would benefit most from alternative therapies (103). Thus,
a follow-up evaluation after 1 month of therapy will indi-
cate patients who are not likely to heal and should, there-
fore, be referred to a team of specialists. Approximately
50% to 70% of patients with venous ulcers will be healed
after 6 months of treatment (34).

As our understanding of the pathophysiology of ve-
nous ulcers increases, we have used novel therapies as ad-
juncts to compression therapy in order to capitalize on
scientific advances and accelerate healing. These novel
agents act on a variety of abnormalities that have been
postulated in the development and nonhealing of venous
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ulcers: a local deficiency of growth factors, local fibrinolytic
abnormalities, inadequate nutritional and oxygen supply
caused by pericapillary fibrin cuffs, and leukocyte plugging
on the lower extremities of patients with venous hyperten-
sion. While some agents have been well studied, others
remain investigational and further studies are necessary to

confirm their safety and efficacy (Table 2).

You perform surgical debridement of the ulcer and start
the patient on pentoxyfilline, 800 mg three times per day, in
association with compression therapy. You schedule a follow-
up visit in 1 month. At the return visit, the patient reports
gastrointestinal upset since she began taking pentoxyfilline.
Her wulcer size is unchanged. The patient is referred to a
wound care center, where she undergoes grafiing of the ulcer
with bioengineered skin. She returns to your office 2 months
later, and her ulcer is healed.

SUMMARY

Because of their high prevalence and associated high
cost of treatment, venous ulcers are a major health prob-
lem. Early diagnosis and recognition of prognostic factors
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will help the provider to optimize treatment for patients
with venous leg ulcers and improve their quality of life.
Future studies should aim to determine the optimal cost-
effective approach to treatment of patients with venous
ulcers.
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