Venous ulcer care

Prompt, proper care will help reduce
complications and improve quality of life.

By Deetta K. Vance, DNP, FNP-BC, and Jessica Durbin, DNP, FNP-BC

VENOUS ULCERS are the most common lower
extremity wounds in the United States. Pa-
tients experience poor quality of life as a re-
sult of pain and immobility, and they require
advanced levels of wound care. Any delay in
care increases the risk of infection, sepsis, am-
putation, skin cancers, and death. Patients
who develop complications may require fre-
quent care visits, dressing changes, and recur-
rent hospitalizations. In addition, they may ex-
perience loss of productivity, significant
discomfort, or disability.

Many patients with venous ulcers struggle
with adherence to rigorous treatment regi-
mens, and the COVID-19 pandemic has added
to that challenge because of treatment delays.
For example, risk of complications increases
when venous reflux goes undertreated or un-
treated, increasing the incidence of venous ul-
cers, which can be costly for the healthcare
system and detrimental to patients’ lives.

Targeted nursing education is essential to
improve the assessment and management of
venous leg ulcers. In addition, empowering
patients to care for themselves can help
bridge care gaps.
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Risk factors

Venous ulcers develop as a result of venous hy-
pertension, which occurs due to valve dysfunc-
tion, outflow obstruction, arteriovenous malfor-
mation, and calf muscle pump failure. Risk
factors include age (55 years and older), family
history of chronic venous insufficiency, high
body mass index (BMID), venous reflux in deep
veins, medical history (pulmonary embolism,
superficial or deep vein thrombosis, lower ex-
tremity skeletal or joint disease), multiple preg-
nancies, physical inactivity, and a history of ve-
nous ulcers. Poor prognostic indicators include
a venous ulcer lasting more than 3 months, an
ulcer 3.9 inches or larger, presence of arterial
disease in the lower extremities, advanced age,
and elevated BML

Evaluation of venous ulcers
Venous ulcers are large and irregularly shaped
with well-defined borders and a shallow, slop-
ing edge. Slough with granulation tissue com-
prises the base of the wound, with moderate to
heavy exudate. Patients typically experience no
pain to mild pain in the extremity, which is re-
lieved with elevation. Venous ulcers are most
frequently located on the lower legs, such as
above the lateral or medial malleolus with a
medial and circumferential presentation.
Common symptoms include edema that
worsens throughout the day, pruritus, pain that
improves with elevation, and heaviness of the
affected limb. Assessment frequently finds ab-
normally dilated veins around the foot and an-
kle, atrophic white scarring, and an inverted
champagne bottle appearance of the extremity.

Differentiating lower extremity wounds

Understanding other lower extremity wounds—
arterial ulcers, neuropathic ulcers, and pressure
injuries—can help nurses differentiate them
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from venous ulcers. A detailed clinical history
and thorough assessment when evaluating low-
er extremity ulcers can aid diagnosis and guide
treatment, which may differ depending on the
type of ulcer. (See Understanding the differ-
ence.) Treatments for some types of wounds
may be harmful for others. For example, if com-
pression therapy is applied to a limb with arte-
rial insufficiency that resulted in an arterial ul-
cer, blood flow can be reduced further,
potentially leading to amputation.

Arterial ulcers

Arterial ulcers are small, have an irregular
shape, and appear “punched-out” with a deep
base. Typically, necrotic tissue is present with
low exudate unless the wound is infected. The
ulcers usually are located over the pretibial
area, the lateral malleolus (outside ankle), or
on the toes or heel.

Most patients report severe pain that’s re-
lieved when the extremity is placed in a de-
pendent position and increased when the
extremity is elevated. Assessment findings in-
clude abnormal distal pulses, cold extremi-
ties, and prolonged venous filling time. Arte-
rial ulcers may be caused by tissue ischemia
resulting from atherosclerosis.

Neuropathic ulcers

Neuropathic ulcers are deep, surrounded by
callus or hardened skin, and usually appear on
the plantar surface of the foot or over a bony
prominence such as the heel. The most com-
mon causes are diabetes or other neurologic
diseases, which cause an abnormal gait with
repetitive, uneven distribution of pressure on
the foot. Because peripheral neuropathy is as-
sociated with these wounds, usually they're
painless and patients may not realize they exist.

Pressure injuries

Most pressure injuries are the result of limited
mobility. They frequently develop over a bony
prominence, such as the sacrum, coccyx, heels,
or hips. Pressure injuries are attributed to three
main causes: high pressure for a short time
(such as an immobile patient lying in bed with-
out repositioning), low pressure over a pro-
longed period, and device-related pressure
and shear forces. A shear force pressure injury
can occur when a patient is sitting “slumped”
in a chair and the skin of the buttocks is
stretched, interfering with circulation.
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Pressure injuries can cause mild to severe
pain depending on location and severity. Their
appearance ranges from a reddened area to
an open wound with slough, granulation tis-
sue, and necrotic tissue. Wound depth de-
pends on its stage.

Venous ulcer care

Venous ulcer management varies depending
on severity and whether the current wound
is a recurrence. Treatment options include
conservative management and advanced
therapy. The main goal of treatment for any
stage of venous ulcer is healing, but prevent-
ing recurrence and reducing edema also are
important.

Conservative treatment

Conservative treatment consists of compres-
sion therapy, dressings, debridement, and
medication.

Compression therapy. Medical compres-
sion therapy (compression garments, contain-
ment devices, Velcro systems, and short and
long stretch-fiber compression wraps) is the
standard treatment for initial and long-term
venous ulcer management in patients without
arterial disease. Treatment goals include edema
and pain reduction, circulation improvement,
and healing enhancement. Adherence to this
evidence-based therapy reduces the risk of
recurrence.

Compression therapy works by providing
static or dynamic mechanical compression to the
extremity. Static compression, including hosiery
and compression, is used to treat lower extrem-
ity chronic venous insufficiency. Dynamic (in-
termittent) compression therapy in the form of
pneumatic compression pumps and sleeves may
be useful under select circumstances, such as
when lymphedema is present.

Different levels of compression are indicat-
ed for various conditions. For example, a
compression garment that can compress at 15
to 20 mmHg (which can be obtained over-the-
counter) is appropriate to reduce minor and
occasional swelling as well as deep vein
thrombosis risk when a patient is sitting for ex-
tended periods, such as on an airplane. Gar-
ments with a compression level greater than
20 mmHg require a prescription.

Compression therapy is contraindicated
in arterial wounds, so correct diagnosis is
required. To ensure appropriate compression
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Understanding the difference

The following table outlines the characteristics, symptoms, and clinical features of venous, arterial, and neuropathic ulcers, as
well as pressure injuries.

Wound type  Characteristics Symptoms Clinical features

Venous Most common type e Edema that worsens throughout e Large, irregular shape; well-defined

ulcer of chronic lower- the day borders; shallow, sloping edge

extremity ulcer ® Pruritus e Abnormally dilated veins around the
e Pain that improves with elevation of foot and ankle, atrophic white scarring
extremity ¢ Inverted champagne bottle appearance

of the extremity

Arterial Atherosclerosis is the  ® Painful, relieved with dependency of ® Located over the pretibial area, lateral

ulcer most common cause extremity malleolus, or toes or heel

e Presence of abnormal distal pulses
e Cold extremities, prolonged venous
filling time

e Small, irregular shape; “punched-out”
appearance; deep base

® Necrotic tissue, low exudate unless
wound is infected

Neuropathic
ulcer

Commonly a result of
diabetes

e Often painless
e Associated foot deformities and
abnormal gait

e Deep ulcer, located over the plantar
surface of the foot

e Surrounded by callus or hardened skin

® Due to peripheral neuropathy, wounds
are painless

Pressure
injury

Usually occurs in
people with limited
mobility

e Located over a bony prominence
(heel, coccyx, hips)
e Mild-to-severe pain based on location

e Appearance varies—from reddened
area to an open wound with slough,
granulation tissue, and necrotic tissue

and severity

e Depth depends on injury stage

Source: Bonkemeyer et al 2019
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therapy use, confirm that the patient’s ankle
brachial index is in the safe range (0.5-0.8). Pa-
tients with diabetes, neuropathic disease, and
peripheral artery disease should use compres-
sion carefully and only under their provider’s
supervision.

Barriers to using compression garments in-
clude cost, wound drainage, pain, difficulty ap-
plying the garment, and physical impairments
(such as obesity). Decreased range of motion
and leg shape may cause the garment to roll
down the leg or wrinkle, making garment don-
ning and doffing difficult and compromising its
effectiveness. Limited insurance coverage also
may hinder access to compression therapy.
Some insurance companies don’t cover preven-
tive care, and Medicare covers only compres-
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sion hose when a patient has an active ulcer-
ation; the mmHg must be 30 to 40 mmHg.
Dressings. Covering the wound with a
dressing is recommended to promote moist
wound healing. Choose dressings based on
wound size, location, depth, moisture bal-
ance, presence of infection, allergies, comfort,
odor management, ease and frequency of
dressing changes, cost, and availability. Avail-
able dressings include those that cover
wounds (absorbent and nonabsorbent) and
topical (cadexomer iodine, povidone iodine,
honey-based preparations, and sliver). De-
pending on the wound’s characteristics (stage
of healing, amount of drainage), multiple
types of dressings may be needed. For exam-
ple, a wound bed may require a honey-based
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preparation dressing, but drainage from the
surrounding peri-wound and tissue requires
an absorbent dressing to keep the wound dry.
Debridement. Removing necrotic tissue
by debridement may help expedite wound
healing, but it requires a provider who is ex-
perienced with the procedure. In a study by
Bonkemeyer and colleagues, patients receiv-
ing debridement at a wound care center
showed significant reduction in wound size
compared to those not treated with debride-
ment. The amount of necrosis present in the
wound bed will determine the type of de-
bridement used. Maggots, lasers, monofila-
ment fibers, forceps, scissors, or scalpels can
be used to remove dead or blackened tissue
to help promote healing. Debridement with
monofilament fibers is relatively painless. The
fibers detach, bind, and remove debris from
the wound bed but also protect viable tissue.
Medications. Pentoxifylline (400 mg three
times daily) may be used to increase microcircu-
lation and oxygenation. In the study by Bonke-
meyer and colleagues, this oral medication, used
with or without compression therapy, promoted
wound healing in patients with venous ulcers.
Antibiotics should be prescribed if local signs
of infection (swelling, redness, increased pain,
and foul-smelling drainage) are present.
Other conservative treatments. Encour-
aging an hour of leg elevation daily may re-
duce the risk of venous ulcer recurrence. Also,
mild exercise (such as walking and progres-
sive resistant exercises) in conjunction with
compression therapy may aid healing.

Advanced therapy

If a venous ulcer is unresponsive after 4 weeks
of conservative therapy or does not respond to
conventional therapy, advanced therapies are
recommended. Approximately 6 million peo-
ple in the United States are affected by ulcers
that don’t respond to conventional therapy.
Several options are available for these types
of wounds, including collagen products, bio-
logical dressings, biological skin equivalents,
keratinocytes, platelet-derived growth factor,
platelet-rich plasma, silver products, intermit-
tent pneumatic compression therapy, negative
pressure wound therapy, electromagnetic ther-
apy, hyperbaric oxygen, topical oxygen, and
ozone oxygen. Skin grafting is another ad-
vanced option, but it should be reserved for
large wounds. (See Advanced therapy options.)
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Implications for future practice

Improving venous ulcer care requires in-
creasing nurse wound care knowledge
across settings and ensuring nurses work at
the top of their scope of practice. For exam-
ple, barring exclusion from a state’s nursing
practice act, training in debridement of ve-
nous ulcers can be taught to nurses in many
settings (including intensive care units, ur-
gent care, primary care, and skilled nursing fa-
cilities) to facilitate care outside of wound
care centers. In addition, nurses and patients
can use monofilament devices for mechani-
cal debridement.

The Centers for Medicare & Medicaid Serv-
ices has paved the way for using telehealth
during the pandemic, making it an ongoing
viable option for helping patients adhere to
treatment recommendations. It can be used
for patient and family education and to per-
form screening and monitoring visits, effec-
tively reducing barriers to care.

For more complex patients, home health
nurses should be trained in advanced wound
care to help reduce gaps in care during times
of crisis and for patients unable to visit a
wound care center. In addition, in-person or
virtual patient self-care education is vital to
ensure proper venous ulcer management if in-
office or home health visits aren’t possible.

Nurse education

As more nurses who are inexperienced in
wound care are required to care for venous ul-
cers, they should participate in additional con-
tinuing education, including online programs,
to help improve decision-making during assess-
ment and care. Flexible education options are
needed to address the variety of settings where
venous ulcer care occurs. Internet-based learn-
ing, such as clinical tools offered by the Wound,
Ostomy, and Continence Nurses Society, pro-
vides easily accessible information to help guide
nurses through venous ulcer identification,
as well as care guidelines for assessment, pre-
vention, protection, and management.

Prepared for the future

Partly as a result of the pandemic, healthcare
providers who have limited experience assess-
ing and managing venous ulcers and who
work in locations that typically don’t see pa-
tients with these types of wounds are deliver-
ing care. Offering more education for providers
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Advanced therapy options

Several advanced therapies address wounds that don’t respond to conservative treatment.

Therapy Description Benefits
Collagen Naturally occurring proteins theorized to e Acts as a substrate for hemostasis
have diverse roles in ulcer healing e Chemotactic properties attract granulocytes, macrophages,
and fibroblasts to aid healing
e Provides scaffold for more rapid transition to mature
collagen production and alignment
e Provides template for cellular attachment, migration, and
proliferation
Biological Biomaterials made from components of e Stimulates ulcer healing by providing a structural scaffold
dressings the extracellular matrix and growth signals necessary to complete cellular

interactions within ulcers

Biological skin
equivalents

Laboratory-derived tissue designed to
resemble various layers of real human skin

Increases healing by stimulating fibrovascular ingrowth
and epithelialization of host tissues

Keratinocytes Produce growth factors and other cytokines

Stimulates proliferation and migration of host epithelium

Platelet-derived
growth factors

Attract cells that repair wounds and help
close and heal ulcers

Repairs and replaces dead skin and other tissues

Platelet-rich
plasma

Plasma with a high platelet concentration

Attracts undifferentiated cells

e Activates cell division

Silver products  Broad bactericidal action

Aids wound healing

Intermittent
pneumatic
compression

or more air chambers propels deep venous
blood toward the heart

Compression via inflatable garments with one

Increases blood flow velocity in the deep veins, reducing
stasis, decreasing venous hypertension, flushing valve
pockets, and decreasing interstitial edema

Negative Tightly sealed dressing around a wound and
pressure suction pump apply even negative pressure
wound (continuously or intermittently) across the
therapy surface

Enhances wound healing by increasing granulation tissue
and local perfusion, reducing tissue edema, decreasing
bacterial load, and stimulating cellular proliferation via
induction of mechanical stress

Electromagnetic Electrical field that develops from exposure

Mimics or enhances natural wound-induced electrical

therapy to an oscillating magnetic field fields produced in normal human skin
Hyperbaric Specialized compression chamber delivers ® Raises arterial oxygen tension and blood-oxygen level
oxygen therapy high concentration of oxygen (usually 100%) delivered to a chronic ulcer

under elevated atmospheric pressure

Promotes oxygen-dependent steps in ulcer healing, up-
regulates local growth factors, and down-regulates
inhibitory cytokines

Topical oxygen
therapy

Corrects low oxygen levels found in chronic
ulcers

Speeds wound healing

Ozone oxygen

therapy cells, bacteria, and viruses

Oxidizing agent assists in destroying defective

Promotes tissue healing

Skin grafting Skin transplantation from patient or other

source such as a cadaver

in all settings and increasing the availability of

Provides epithelialization of the wound surface and
mechanical stability of the wound bed

healthcare professionals for future crises. AN
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home care will offset the risks and complica-
tions that patients with venous ulcers face.
Ironically, the pandemic has resulted in inno-
vative changes to ensure quality care for pa-
tients suffering from venous ulcers and prepare
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POST-TEST ¢ Venous ulcer care

Earn contact hour credit online at myamericannurse.com/venous-ulcer-care/

(NE: 1.5 contact hourﬂ@

Provider accreditation Contact hours: 1.5

The American Nurses Association is accredited as a provider
of nursing continuing professional development by the
American Nurses Credentialing Center’s Commission on

Accreditation.

Please mark the correct answer
online.

1. You are assigned several patients
with wounds. Ms. Rodriguez* has been
admitted with a venous ulcer on her
left lower extremity. Which of the fol-
lowing in her health history indicates
a risk factor for venous ulcers?
a. Ms. Rodriguez is 45 years old.
b. Ms. Rodriguez has a history of
pulmonary embolism.
¢. Ms. Rodriguez has a 12-year-old
daughter.
d. Ms. Rodriguez jogs 2 miles three
times a week.

2. Mr.Johnson also has a venous ulcer.
Which of your assessment findings in-
dicates a poor prognosis for healing?

a. The ulcer started 3 weeks ago.
b. The ulcer is 2.5 inches in size.

¢. Mr. Johnson’s BMl is slightly below
normal.

d. Mr. Johnson is 79 years old.

3. Mr.Wang, who has a small irregu-
larly shaped wound over his right later-
al malleolus, says pain from the wound
is relieved when his leg is in a depend-
ent position. You suspect Mr. Wang has

a. an arterial ulcer.

b. a neuropathic ulcer.

C. a pressure injury.

d. a venous ulcer.

4. Asyou help Ms. Brown put on her
no-skid socks, you notice that she has
a deep lesion, surrounded by callus, on
the plantar surface of her left foot.
When questioned, she expresses sur-
prise and denies any pain. You suspect
Ms. Brown has

a. an arterial ulcer.

b. a neuropathic ulcer.
C. a pressure injury.
d. a venous ulcer.
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5. Ms. Smithfield’s wound on her right
lower calf has well-defined borders.
You see that the veins in the ankle are
abnormally dilated and edema is pres-
ent. Ms. Smithfield says the edema
worsens throughout the day and that
elevating her leg lessens the pain. You
suspect she has

a.an arterial ulcer.

b. a neuropathic ulcer.

C. a pressure injury.

d. a venous ulcer.

6. Ms. Rodriguez does not have arteri-
al disease, so you expect her to be
treated with the standard conservative
treatment for patients with a venous
ulcer, which is

a. biological dressings.

b. monofilament fiber debridement.
c. compression therapy.

d. hyperbaric oxygen.

7. All of the following would require
careful consideration before starting
compression therapy for Ms. Rodriguez
except?

a. an ankle-brachial index of 0.6.

b. a history of type | diabetes.

c. a presence of peripheral artery
disease.

d. a presence of neuropathic dis-
ease.

8. The compression level of a garment
to reduce minor and occasional swelling
in patients with a venous ulcer is

a. 2to 5 mm Hg.
b.6to 12 mm Hg.
¢. 15to 20 mm Hg.
d. 22 to 30 mm Hg.

ANA is approved by the California Board of Registered
Nursing, Provider Number CEP17219.

Post-test passing score is 80%.
Expiration: 10/1/24

9. Which of the following is not an ex-
ample of a topical dressing?

a. Silver

b. Absorbent material

¢. Honey-based preparation
d. Povidone iodine

10. Which advanced therapy option for
venous ulcers produces growth factors
and other cytokines?

a. Platelet-rich plasma

b. Collagen

¢. Keratinocytes

d. Silver products

11. Which of the following raises arteri-
al oxygen tension and blood-oxygen
levels delivered to a chronic ulcer?

a. Intermittent pneumatic compres-
sion

b. Negative pressure wound therapy

c. Electromagnetic therapy

d. Hyperbaric oxygen therapy

12. Which statement about biological
dressings is correct?

a. They stimulate ulcer healing by
providing a structural scaffold
and the growth signals necessary
to complete cellular interactions
within ulcers.

b. They increase healing by stimulat-
ing fibrovascular ingrowth and
epithelialization of host tissues.

. They are laboratory-derived tissue
designed to resemble various lay-
ers of real human skin.

d. They enhance wound healing by
increasing granulation tissue and
local perfusion and by stimulating
cellular proliferation.

*Names are fictitious.
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