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GENERAL PURPOSE: To present the 2021 update of the Wound Bed Preparation paradigm.
TARGET AUDIENCE: This continuing education activity is intended for physicians, physician assistants, nurse practitioners, and nurses
with an interest in skin and wound care.
LEARNING OBJECTIVES/OUTCOMES: After participating in this educational activity, the participant will:
1. Apply wound assessment strategies.
2. Identify patient concerns about wound care.
3. Select management options for healable, nonhealable, and maintenance wounds.
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ABSTRACT
Wound Bed Preparation is a paradigm to optimize chronic
wound treatment. This holistic approach examines the
treatment of the cause and patient-centered concerns to
determine if a wound is healable, a maintenance wound, or
nonhealable (palliative). For healable wounds (with adequate
blood supply and a cause that can be corrected), moisture
balance is indicated along with active debridement and control
of local infection or abnormal inflammation. In maintenance
and nonhealable wounds, the emphasis changes to patient
comfort, relieving pain, controlling odor, preventing infection by
decreasing bacteria on the wound surface, conservative
debridement of slough, and moisture management including
exudate control. In this fourth revision, the authors have
reformulated the model into 10 statements. This article will
focus on the literature in the last 5 years or new interpretations
of older literature. This process is designed to facilitate
knowledge translation in the clinical setting and improve
patient outcomes at a lower cost to the healthcare system.
KEYWORDS: debridement, exudate, healability, infection,
inflammation, moisture management, pain, paradigm,
patient-centered care, wound bed preparation, wound healing

ADV SKIN WOUND CARE 2021;34:183–95.

DOI: 10.1097/01.ASW.0000733724.87630.d6

INTRODUCTION
Wound Bed Preparation (WBP) is a structured approach
to wound healing. Now entering its third decade of
widespread use, the WBP paradigm was first published
in 2000, with periodic updates in 2003, 2006, 2011, 2015,
and now 2021. This article lists 10 statements formulated
from previous versions of the WBP model, reports the
results of a survey of current wound care practitioners
conducted to achieve consensus on those principles, and
summarizes related evidence supporting each statement.
This latest iteration features the following key changes:
1. Audible handheld Doppler (AHHD) of dorsalis pedis
or posterior tibial artery as an alternative to the tradi-
tional ankle-brachial pressure index (ABPI) for the clini-
cal assessment of adequate arterial supply to heal and
ability to apply compression therapy safely
2. Updated approaches to topical and systemic pain
management for persons with wounds
3. An update on the management of maintenance and
nonhealable wounds
4. New enablers to facilitate knowledge dissemination
for the other eight components of WBP
Sackett and colleagues1 define evidence-based med-

icine as “integrating individual clinical expertise and
the best external evidence.” Specifically, the three pillars
of evidence-based medicine include scientific evidence,
expert knowledge, and patient preference. These are in-
corporated into the 10 statements included in the WBP
2021 paradigm (Figure 1).

Engagement of stakeholders in the evaluation process
has been suggested as strategy to bridge the “translation
gap.”2 Wound healing experts and active wound care
practitioners were involved in the evaluation process of
the 10 statements to enhance dissemination.3,4 Further,
the authors conducted a comprehensive search of recent
literature, findings from which are included throughout
this document. Finally, WBP 2021 includes a set of en-
ablers for translation of knowledge into practice. These
enablers are tools intended for use at the point of care
to enhance implementation of the WBP statements.

METHODS
Ten statements were initially developed by the authors
based on previous versions of the WBP paradigm and
informed by a review of recent literature. These initial
statements were used to create an online survey and a
set of visual “enablers” that added further detail to each
statement. Some of the 10 statements were further
subdivided into lettered substatements (1A, 1B, 1C,
etc). The survey was iteratively reviewed and assessed
for face and content validity by a total of 20 developers
and external wound care stakeholders over a 6-month
period and finalized for send-out.
The survey (Supplemental Table 1, http://links.lww.

com/NSW/A58) was sent to a purposive sample of
wound healing key opinion leaders (KOLs). The authors
chose at least one KOL from each continent and from
each key wound healing profession: physicians, nurses,
and allied health practitioners. For each statement, re-
spondents stated whether they strongly agreed, some-
what agreed, somewhat disagreed, or strongly disagreed.
The desired consensus level for statement acceptance
was 80% of respondents somewhat agreeing or strongly
agreeing with each statement. The survey was also sent
to graduating classes of the International Interprofes-
sional Wound Care Courses (IIWCC) in Abu Dhabi
and Canada. The respondents were completing a year-
long KOL training with a certificate of completion. Most
(but not all) class members voluntarily participated.

RESULTS
Surveys were requested from KOLs (n = 21) and stu-
dents of the IIWCC 2020 class of Abu Dhabi (n = 66)
and Canada (n = 65). The 21 KOLs’ consensus for each
statement was between 86% and 100% (Supplemental
Table 2, http://links.lww.com/NSW/A59). The 2020
IIWCC class in Abu Dhabi demonstrated 98% to 100%
consensus (Supplemental Table 3, http://links.lww.
com/NSW/A60), and the class in Canada reached an
85% to 100% consensus (Supplemental Table 4, http://
links.lww.com/NSW/A61). The most notable result,
beyond the generally high level of consensus, was the
comparatively low KOL agreement with Statement 5
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(still 86%; discussed later) and the high agreement with
all statements among the Abu Dhabi students. This
could be because the students in Abu Dhabi (from
several West Asian countries and a small number of
students from Africa) had less wound care experience
than the other groups.
The final 10 statements are listed in Table 1. Each state-

mentwill now be expanded upon inmore detail in a nar-
rative summary and with accompanying visuals for
translation to practice.

STATEMENT 1
Treatment of the Cause
Optimal, timely diagnosis and treatment of the wound
cause are themost important aspects of chronicwound care.
Substatement 1A.Determine if there is sufficient blood

supply to heal/adequate perfusion. Clinicians should
assess vascular supply for leg and foot ulcers to identify
if there is adequate blood supply to heal. A palpable
dorsalis pedis pulse usually indicates there is at least
80 mm Hg pressure in the foot (Table 2).

The ABPI is a ratio of the ankle systolic BP over the
brachial systolic BP obtained using an 8-MHz portable
Doppler. Approximately 8% of individuals may have
an aberrant dorsalis pedis pulse, and the posterior tibial
or peroneal pulse should be palpated as an alternative.
The ABPI has been the standard for assessment of blood
supply in the foot. A normal value is usually equal to or
greater than 0.9 and less than 1.4;5,6 under 0.9, there may
be some arterial disease, and over 1.4, the foot vessels are
calcified and the value is inaccurate.
Ideally, the ABPI should be obtained after the patient has

been recumbent for 20 minutes. A BP cuff is placed over
the gaiter area of the lower leg. The clinician locates an audi-
ble arterial signal on the foot, and the cuff is inflated until the
sound disappears. The cuff is deflated, and when the sound
reappears, the systolic BP is recorded. The same procedure
is repeated over the brachial artery.
Often edema and inflammation (including congestive

heart failure, acute or subacute lipodermatosclerosis, or
thrombophlebitis), along with infection, may result in
pain. Acute pain may make occlusion of the lower

Figure 1. WOUND BED PREPARATION 2021 PARADIGM

©WoundPedia 2021.
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leg artery impossible. In addition, up to 80% of per-
sons with diabetes or 20% of older adults will have
calcified vessels, providing an artificially high ABPI,
rendering the test inaccurate.

An alternative test is the AHHD evaluation. This test
can be performed with the patient sitting or recumbent,
and the BP cuff is not necessary around the gaiter area.
An adequate amount of gel is placed over the dorsum

Table 1. WOUND BED PREPARATION 2021: 10 FINAL STATEMENTS
No. Statement Substatements

1 Treatment of the cause A. Determine if there is sufficient blood supply to heal/adequate perfusion.
B. Identify the cause(s) as specifically as possible or make appropriate referrals
C. Review cofactors/comorbidities (systemic disease, previous surgery, nutrition, medications, fragile skin) that may
delay or inhibit healing

2 Patient-centered concerns A. Manage pain (diagnosis and treatment)
B. Evaluate activities of daily living, mobility/exercise, eating habits, psychological wellbeing (mental health), and
support system (patient circle of care, access to care, and financial constraints)
C. Evaluate habits: smoking, alcohol, substance use, personal hygiene
D. Empower patients with education and support to increase treatment adherence (coherence)

3 Determine ability to heal
(status may change)

A. Healable: adequate blood supply to heal and treated the cause
B. Maintenance: adequate blood supply to heal where the patient either cannot or will not adhere to the plan of care/
healthcare system does not have appropriate resources
C. Nonhealable: inadequate blood supply and/or a cause that cannot be corrected (eg, terminal cancer, negative protein
balance)

4 Local wound care: monitor
wound history and clinical
examination

A. Document wound(s): location, longest length � widest width at right angles, wound shape, wound bed, exudate,
margin, undermining, tunneling, surrounding skin condition, and photoimaging when available
B. Cleansing: gently with water, saline, or low-toxicity antiseptic agents
C. Reassess and document wounds at appropriate, regular intervals

5 When appropriate, debride
wounds with adequate pain
control

A. Consider sharp surgical debridement (to bleeding tissue) for healable wounds and conservative surgical debridement
for maintenance/nonhealable wounds
B. Evaluate the need for alternative debridement modalities: autolytic with dressings, enzymatic, mechanical, or biologic

6 Assess and treat wounds for
infection/inflammation

A. Treat local infection (three or more NERDS criteria) with topical antimicrobials (silver, iodine, PHMB/chlorhexidine,
methylene blue/crystal violet, surfactants)
B. Consider treating deep and surrounding infection (three or more STONEES criteria) with systemic antimicrobials
C. Evaluate and alleviate persistent inflammation including consideration of anti-inflammatory agents (topical dressings,
systemic medication)

7 Moisture management A. Healable, moisture balance, and autolytic debridement: alginates, hydrogels, hydrocolloids, acrylics, films
B. Moisture balance alone: super absorbents, foams, calcium alginates, hydrofibers, hydrocolloids, films, hydrogels
C. Nonhealable and maintenance wounds and moisture reduction: if antibacterial needed, low toxicity topical
anesthetics: chlorhexidine/PHMB, iodine, acetic acid
D. Wound packing: saline wet (donate moisture) or dry (absorb moisture) but not antibacterial; PHMB gauze:
antibacterial, nonrelease—above the wound (stays in the gauze) only not in the wound surface; povidone iodine or other
antiseptic soaked gauze: antibacterial above and on wound surface

8 Evaluate the rate of healing A healable wound should be at least 20% to 40% smaller by week 4 to heal by week 12
A. Stalled (healable) wounds should be reevaluated for alternate diagnoses; consider wound biopsy, further
investigation, and/or referral to an interprofessional assessment team to optimize management

9 Edge effect: use active
therapies for stalled but
healable wounds

A. Some active modalities have weak to mixed evidence and should be only used after interprofessional assessment of
the patient and with regular reevaluations
B. Skin grafts have variable but positive evidence, and cellular and/or tissue-based products may or may not be cost
effective at this time

10 Organizational support A. Organizational support may include a culture conducive to interprofessional education and patient-centered care,
standardized evidence-informed protocols, adequate staffing, and established quality improvement programs that may
include audits, prevalence and incidence studies, patient navigation

Abbreviations: NERDS, Nonhealing, Exudate increase, Red friable granulation, Debris or dead cells, and Smell; PHMB, polyhexamethylenebiguanide; STONEES, Size enlargement, Temperature increase
of ≥3° F versus the opposite limb mirror image temperature, Os (bone exposed or direct probing), New areas of break down on the wound margin, Exudate increase, Erythema and/or Edema, and Smell.
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of the foot, and the audible waveform elicited (Table 2;
see the following video for the test procedure: https://
journals.lww.com/aswcjournal/Pages/videogallery.
aspx?videoId=20). Amonophasic or absent audible signal
indicates the need for a full vascular assessment. The
presence of an audible multiphasic (biphasic/triphasic)
wave indicates there is no significant peripheral vascular
disease in the lower extremity, and compression therapy can
be instituted. The foot should be checked for normal
temperature and the absence of dependent rubor (dusky
red color) that blanches with elevation. This physical
examination can be used to rule out an angiosomal defect
(local or segmental artery occlusion). The dorsalis pedis
or posterior tibial pulse should also be palpable.
A 2015 study documented the results of AHHD read-

ings performed on 379 legs in 200 patients, which were
compared with sequential lower-leg Doppler readings
in a certified vascular laboratory.7 The test is specific
for excluding arterial disease (posterior tibial, 98.6%;
dorsalis pedis, 97.8%) but is not sensitive for a diagnosis
of arterial disease (posterior tibial, 37.5%; dorsalis pedis,
30.2%). This test is a reliable, simple, rapid, inexpensive
bedside exclusion test for peripheral vascular disease
among patients with or without diabetes. The results
are independent of vascular calcification.
Again, a monophasic Doppler result or absent pulses

should trigger segmental lower leg duplex Doppler studies
of the arterial blood supply. In some cases, venous studies
may be warranted, especially if there is a possibility of surgi-
cal or other venous intervention. This test can avoid delays in
applyingcompression therapywhen traditionalABPI studies
are not possible (lack of access to a Doppler, pain, noncom-
pressible vessels, or time constraints).
For ulcers elsewhere on the body, there is a need for

adequate perfusion: check the temperature of the sur-
rounding skin. Examine the regional skin for dependent
rubor of the arm or leg distally. On the central body,
check the area for edema or necrosis along with circula-
tion time (a white area from a depressed finger on the
skin should return in 3 seconds or less; otherwise, there
may be compromise). Compromised circulation may

indicate a maintenance or nonhealable wound until the
underlying defect is corrected.
Substatement 1B. Identify the cause(s) as specifically

as possible or make appropriate referrals. Often the
cause of a nonhealing wound is an “inadequate diagno-
sis.”4 Practitioners must identify the wound cause as
precisely as possible, considering vascular leg ulcers (ve-
nous, mixed, arterial, lymphatic, or combinations), dia-
betic foot ulcers (neuropathic, ischemic, or mixed), and
pressure injuries (which must be distinguished from
moisture-associated skin damage); each has specific
management considerations (Table 3). Other diagnoses
include inflammatory ulcers (pyoderma gangrenosum,
vasculitis), malignant ulcers (primary skin, other sec-
ondarymalignancies), trauma/previous surgeries, med-
ications, and congenital or acquired coexisting diseases.
Some coexisting conditions put skin at risk. As skin ages,
it becomes thinner. Photodamage and hereditary (eg,
epidermolysis bullosa, Ehlers-Danlos syndrome) or acquired
(eg, bullous pemphigoid, toxic epidermal necrolysis) der-
matologic disease increase susceptibility to trauma includ-
ing skin tears. Further, areas of moisture-associated skin
damage may be more susceptible to pressure injuries
or infection.
Substatement 1C. Review cofactors/comorbidities

(systemic disease, previous surgery, nutrition, medica-
tions, fragile skin) that may delay or inhibit healing.
Addressingmodifiable cofactors is important for all per-
sons with chronic wounds (Figure 2). Appropriate refer-
rals for optimal management can often facilitate wound
healing.
Nutrition assessment can be facilitated with the val-

idated two-question Canadian Nutritional Screening
Tool:8

1. Have you lost weight in the past 6 months without
trying to lose this weight? (If the patient reports a
weight loss but gained it back, consider it as no weight
loss.)
2. Have you been eating less than usual for more than
a week?
This tool hasmany advantages; no blood tests or diag-

nostic procedures are required, it is simple and rapid to
administer, and it is reliable.9 Any healthcare profes-
sional can quickly identify a potential nutrition defi-
ciency and the need for referral to a dietitian.

STATEMENT 2
Patient-Centered Concerns
Substatement 2A. Manage pain (diagnosis and treat-
ment). Pain is often the foremost concern of patients,
whereas it is rarely the top concern of healthcare pro-
viders. Pain must also be quantified. The numeric rating
scale (0–10) is typically used (Table 4). Reported pain
levels of 5 or greater require intervention.

Table 2. VASCULAR ASSESSMENT METHODS
Method Indication for Healability5,6

Palpable pulse—dorsalis pedis,
posterior tibial

>80 mm Hg

Ankle-brachial pressure index (ABPI) >0.6 and <1.4
Transcutaneous O2 tension >30 mm Hg
Toe pressure >30–55 mm Hg
Audible handheld Doppler Triphasic or biphasic sound

(represents ABPI ≥0.9)

©WoundPedia 2021.
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There are two major types of pain: nociceptive and
neuropathic (Supplemental Figure 1, http://links.lww.
com/NSW/A62). Nociceptive pain is related to injury;
stimulus dependent; and typically associated with aching,

gnawing, tender, or throbbing sensations. Neuropathic
pain is often spontaneous and described as burning,
shooting, stinging, or stabbing. Each type has a different
physiologic basis, necessitating different pharmacologic
treatment.
A recent systematic review on topical analgesics asso-

ciated with pain in chronic leg ulcers demonstrated a
topical cream (eutectic mixture of local anesthetics) was
superior to other formulations for people living with
chronic leg ulcers.10 There are other topical modalities
that may be associated with pain relief and strategies in-
cluding the use of silicone adhesives to replace other,
more traumatic acrylic adhesives at dressing removal.
Inadequate pain control can occur duringmany compo-

nents of local wound care.11 For painful dressing changes,
oral medication must be administered at an appropriate
time prior to the change. Between dressing changes, pain
is often linked to the cause of the wound or its complica-
tions. Consider nonpharmacologic measures (music
therapy, meditation, acupuncture, transcutaneous elec-
trical nerve stimulation, homeopathy, naturopathy, and
spiritual healing).
In summary, a patient’s rights in terms of pain involve

the six C’s: every patient deserves to be Checked, the Cause
determined, the Consequences of treatment explained
(with adverse effects), adequate Control, the ability to
Call time-outs during procedures, and Comfort. Finally,
providers must remember that pain management not
documented is equivalent to no pain management.

Figure 2. COFACTORS AND COMORBIDITIES TO REVIEW FOR WOUND HEALING

©WoundPedia 2021.

Table 3. TREATMENT OF WOUND CAUSE BY TYPE
Wound Type Treatment

All wounds Aim for optimal nutrition, moisture management, pain control
Venous
ulcers

• Compression bandages for healing
• Stockings for healing and to prevent recurrence
• High compression in absence of arterial disease
(ankle-brachial pressure index [ABPI] >0.9 or audible
multiphasic signal with handheld Doppler)
• Modified compression with mixed venous/arterial
disease (ABPI 0.6–0.9)

Pressure
injuries

• Redistribute pressure over bony prominences and areas
under pressure
• Reduce shear forces
• Optimize physical activity and mobility
• Manage incontinence and moisture

Diabetic foot
ulcers

V = vascular: confirm adequate vascular supply
I = infection: control superficial critical colonization/deep
and surrounding infection
P = pressure: redistribute plantar/dorsal foot pressure
(neuropathy)
S = sharp: surgical serial debridement

©WoundPedia 2021.
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Substatement 2B. Evaluate activities of daily living,
mobility/exercise, eating habits, psychological well-being
(mental health), and support system (patient circle of care,
access to care, and financial constraints). Patient-centered
concerns often involve inadequate support structures.
They can also involve a lack of healthcare system agency
impairing access to appropriate healthcare. Personalmen-
tal healthmay impair the patient’s ability to copewith the
management of a chronic wound, and he or she may re-
quire help. There is a need for social workers, discharge
coordinators, and clinical psychologists to support sys-
tems in the community.
Substatement 2C: Evaluate habits: smoking, alcohol,

substance use, personal hygiene. Every cigarette will
decrease local oxygenation 30% for an hour.12 Cigarettes
andother tobacco products can be amajor factor preventing
healing of chronic wounds or act as a proinflammatory
stimulus for persons with hidradenitis suppurativa.
Opiate use alone (especially >10 mg/d) was associated
with an increase in wound size and reduced likelihood
of healing in a 2017 study of 450 patients.13

Substatement 2D. Empower patients with education
and support to increase treatment adherence (coherence).
Aujoulat et al14 examined patient empowerment in rela-
tion to chronic disease education. They determined that
“the goals and outcomes… should neither be predefined
by the health-care professions, nor restricted to some
disease and treatment-related outcomes but should be
discussed and negotiated with every patient according
to his/her own particular situation and life priorities.”14

Moore et al15 outlined four steps to increase patient
involvement in their care:

1. Seek patient views/understanding of their condition
2. Identify fears/concerns
3. Establish what is important for the patient
4. Assess willingness for involvement in their care

STATEMENT 3
Determine Ability to Heal
One of the first steps providers must take after diagnosis
is to determine healability, with the knowledge that the
wound status may change. Generally, chronic wounds
fall into one of three categories: healable, maintenance,
and nonhealable. Local wound care strategies will vary
by classification (Table 5).
Substatement 3A. Healable: adequate blood supply

to heal and treated the cause. A healable wound has
enough blood supply to heal, and the cause has been
corrected. As a rule, approximately two-thirds of wounds
in the community are healable.
Substatement 3B. Maintenance: adequate blood sup-

ply to heal where the patient either cannot or will not
adhere to the plan of care/healthcare system does not
have appropriate resources. A quarter of wounds are
maintenance wounds, either because of patient issues
(eg, refusal to wear compression bandages) and/or health
system factors that prevent healing (eg, cannot afford
plantar pressure redistribution devices and the system
will not supply the footwear).

Table 4. MANAGEMENT OF WOUND-RELATED PAIN
Simplified Pain Component Therapeutic Action

Measurement tool • Numeric Rating Scale, 0–10 (11-point scale; 0 = no pain, 5 = bee sting, 10 = slam the car door on your
thumb; most people can live with a 3 or 4 out of 10)
• Faces scale: cognitively challenged, young children, older persons

Neuropathic pain • Burning, stinging, shooting, stabbing (see Supplemental Figure 1, http://links.lww.com/NSW/A62)
• Gabapentin/pregabulin, tricyclics, medical marijuana, selective serotonin reuptake inhibitors

Nociceptive pain • Gnawing, aching, tender, throbbing
• Acetaminophen, aspirin, nonsteroidal anti-inflammatory drugs, narcotics (short/long acting)

Dressing removal • Pull laterally to release adhesive bond and rotate like the hands of a clock before lifting up
• Avoid strong adhesives (acrylates, etc) and use silicone adhesives or nonadhesive dressings

Wound cleansing (sterile only required with
immune compromise, deep postsurgical
wounds)

• Use saline or (potable) water solutions at room temperature
• Compresses or soaks are less traumatic than irrigation (make sure all solution is retrieved and you can
visualize the base of the wound with no procedure-induced bleeding or unnecessary trauma)

Debridement • Topical eutectic mixture of local anesthetics is superior to other topical pain modalities
• Use a thick layer and occlude with film type dressing for 10–30 min (shorter period for genitalia, face,
folds; longer times on back or thick skin)
• Can supplement topical agents with intralesional xylocaine with adrenaline (if not end artery and no
other contraindication)
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Substatement 3C. Nonhealable: inadequate blood
supply and/or a cause that cannot be corrected (eg, ter-
minal cancer, negative protein balance). Approximately
5% to 10%ofwounds are nonhealable, often because of inad-
equate blood supply that cannot be treated or corrected, ad-
vanced chronic disease, or the dying process. For patients
with nonhealable wounds, the paramount points of care
to address are pain, infectious complications, exudate,
and odor control as well as activities of daily living.
Thirteen KOLs from the Wound Healing Society of South

Africa conducted a recent systematic integrative review of
nonhealable and maintenance wounds.17 This 13-member
panel sourced 13 reviews, 6 best practice guidelines, 3
consensus studies, and 6 original nonexperimental studies.
The three main conclusions were the need for patient-
centered care, timely intervention by skilled healthcare
providers, and an interprofessional referral pathway.17

STATEMENT 4
Local Wound Care: Monitor Wound History and Clinical
Examination
Substatement 4A. Document wound(s): location, longest
length � widest width at right angles, wound shape,
woundbed, exudate,margin, undermining, tunneling,
surrounding skin condition, and photoimaging when
available. Wound documentation is important (Table 6).
Document the wounds’ location and size. These authors rec-
ommend using the longest length andwidest width perpen-
dicular to one another, although head-to-toe alignment is also
common.Pick themethodofmeasurement that alignswith in-
stitutional policy; consistency is most important. Note and
monitor undermining, tunneling, tissue type in the wound
bed, wound margins, and periwound skin characteristics.
Substatement 4B. Cleansing: gently withwater, saline,

or low-toxicity antiseptic agents. For healablewounds, lo-
cal wound care may include sharp surgical debridement,
treatment of infection (local infections, deep and surround-
ing infection), andmoisturemanagement. For nonhealable
wounds, optimal care may be aimed at conservative
debridement of slough, bacterial reduction, and moisture

reduction. In these cases, antiseptic agents that may have
some tissue toxicitymay be preferable to allowing bacte-
rial proliferation to cause further tissue damage leading
to infection.
There is extraordinarily little high-quality evidence on the

topic of wound cleansing (Table 7); accordingly, it is hard to
draw any conclusions. The topic of wound cleansing is one
that requires further research.19 When irrigating, note the
amount of solution that was used going into and out of the
wound bed. Caution should be usedwhen the entirewound
bed is not clearly visualized or intact. Be careful not to harm
the wound bed through excess trauma.
Substatement 4C. Reassess and document wounds

at appropriate, regular intervals.

STATEMENT 5
When Appropriate, Debride Wounds with Adequate Pain Control
Debridement is a way to remove slough, debris, or for-
eign substances that may facilitate infection or act as a

Table 5. SUMMARY OF LOCAL WOUND CARE STRATEGIES
Wound Healability Classification Considerations Surgical Debridement Inflammation/Infection Management Moisture Management

Healable Provide moist environment Active Treat inflammation/infection (topically
or systemic)

Moisture balance
Promote granulation

Maintenance Decrease moisture and bacteria Conservative (no bleeding) Bacterial reduction Topical
antisepsis / systemic antimicrobial

Moisture reduction
Prevent deterioration

Nonhealable Decrease moisture and bacteria Comfort removal of slough Bacterial reduction Topical
antisepsis / systemic antibiotics

Moisture reduction
Prevent infection
Enhance comfort

Adapted from Sibbald et al.16
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Table 6. WOUND ASSESSMENT
Criterion Details

Location Identify using accepted medical terminology
Measurement (or
alternate method
head to toe,
depending on
facility policy)

Longest length in any direction (in cm)
Widest width at right angle to longest length (in cm)
Total surface area by longest length� widest width
(in cm2)

Shape Circular, oval, triangular, square, other
Undermining/
tunneling

Measure and describe (in cm)
Describe the direction by clock (patient’s head is
12 o’clock)

Wound base color Percent of tissue; pink, yellow, black, or friable red
Exudate amount None, scant, moderate, heavy
Margin Normal, rolled/irregular/advancing edge, cribriform
Periwound skin Normal, erythema, indurated, satellite lesions
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proinflammatory stimulus, prolonging the inflammatory
stage of wound healing and delaying the proliferative re-
parative process. Sharp surgical debridement requires as-
sessment of the blood supply to be sure it is adequate for
healing. Before starting, providerswhoare considering even
conservative debridement methods must ensure they have
appropriate competency, scope of practice, the required
equipment, and support in the event of bleeding, as well
as alignment with their facility’s policies and procedures.
Although it did achieve consensus, the relatively lower

agreement levels among KOLs for this statement were
likely attributable to facility-related limitations on sharp de-
bridement. This procedure requires clinical experi-
ence, appropriate scope of practice, and availability
of equipment to perform the procedure and stop
bleeding if required.
Substatement 5A. Consider sharp surgical debride-

ment (to bleeding tissue) for healable wounds and
conservative surgical debridement for maintenance/
nonhealable wounds. For healable wounds, this means
sharp surgical debridement; autolytic debridement with
dressings; or enzymatic, biologic (medical maggots), or
mechanical debridement. For nonhealable and mainte-
nancewounds, thismeans conservative surgical or other
methods of nonviable slough removal.
Patient empowerment can be modeled on the 4-Step

Clinical Decision-MakingDebridementGuide20 for amu-
tual agreement between patients and clinicians. First, ask
whether the wound is capable of healing. If the answer is
yes, select the appropriate method based on patient con-
cerns and wound characteristics. Next, investigate which

wound characteristics influence debridement choice, such
as secondary infection, pain, wound size, and exudate.
Ascertain how selective a debridementmethod is needed;
determine if there is any risk to healthy tissue when ne-
crotic tissue is being debrided. Finally, consider the care
setting. Some clinicians and/or types of resources may
not be available in all care settings. Government regula-
tion and facility policy may also be factors.20

Substatement 5B. Evaluate the need for alternative
debridement modalities: autolytic with dressings,
enzymatic, mechanical, or biologic. Autolytic debride-
ment can be accomplished via calcium alginate, hydrogel,
and hydrocolloid dressings. This type of debridement is
often relatively painless, but itmaybe slower than surgical
methods. Enzymatic debridement (collagenase) is often
used where surgical debridement or autolytic dressings
are not available. It is a relatively slow method, and the
treatment requires a prescription.
Mechanical debridementmay be accomplished using ad-

vanced technologies such asultrasound that require cleanor
sterile conditions with protection from bacterial contamina-
tion and airborne bacterial pathogens or particulate matter.
Whirlpool systems may contaminate areas of emersed skin
and may cause cross-contamination between patients. Sa-
line wet-to-dry gauze is nursing time-intensive, painful
on dressing removal, and can remove healthy viable tis-
sue from the wound surface.
Moya-López et al21 recently published a review ofmag-

got debridement therapy for chronic wounds. Maggot
therapy can be faster than some other nonsurgical de-
bridement methods, and it is selective for devitalized

Table 7. METHODS OF WOUND CLEANSING
Method Description Purpose Risks

Compress Use sterile saline or potable water Astringent action (coagulate protein) to
remove surface debris from the wound bed
surface

• Compresses can stick to the wound surface or
there may be local pain from application or
removal

No cavities/tunneling: gently pressing excess
moisture from a moistened gauze/cloth applied
to the wound, removed, repeated • Faulty technique can introduce infection
For cavities/tunneling: moistened ribbon gauze
may be applied similarly by gently packing into
tunnel, removed and repeated

• Remember to leave external remnant of gauze
packing above the wound to facilitate removal

Irrigation Steady gentle flow of solution across wound
surface when the base of wound is clearly
visualized

Hydrate the wound • Retained irrigation solution may collect in
pocket if wound base is not visibleRemove deeper debris
• Trauma if pressure is too highAssist with visual examination of wound base
• Splash back
• High pressure may drive bacteria into deeper
compartments

Soaking Immersion of wound in solution by applying an
overhydrated gauze/cloth to the wound surface
(no removal of excess moisture prior to
application)

Hydrate the wound • Disruption of moisture balance
Allow for physical removal of surface debris • Maceration of surrounding skin

• Impaired healing with introduction or
redistribution of bacteria from immersion fluid

Adapted from Nicks et al.18
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tissue. The authors concluded that more data were needed
by wound type, frequency of application, and the efficacy
of treatment.Maggots are not indicated for ischemicwounds
and when deep and surrounding infection has not been
treated systemically.

STATEMENT 6
Assess and Treat Wounds for Infection/Inflammation
Wound infections have two compartments: one superfi-
cial and the other deep.10,12Wounds can be thought of as
a bowl of soup: the thin layer on the surface of a wound
is analogous to the superficial compartment, and the
sides and bottom of the soup bowl are equivalent to the
surrounding and deep components of a chronic wound.
Substatement 6A. Treat local infection (three ormore

NERDS criteria) with topical antimicrobials (silver, iodine,
polyhexamethylenebiguanide [PHMB]/chlorhexidine,
methylene blue/crystal violet, surfactants). The superficial
compartment of a chronic wound is a thin layer of cells
that can be treated topically. Any three or more NERDS
(Nonhealing, Exudate increase, Red friable granulation,
Debris or dead cells, and Smell) criteria are signs of local
infection, for which topical antimicrobials may be indicated.
If thewound is healable and the cause treated, it should take
4 weeks or less to improve. Clinicians should know that
treating the superficial wound compartment requires dress-
ings to release antimicrobial agents onto the surface of the
wound. Nonrelease dressings will work above the wound
surface but cannot penetrate the superficial compartment.
Thismayprevent bacterial growth above thewound, but an-
other agent may be needed to target the surface wound
compartment. For example, antiseptic sprays such as chlor-
hexidinemouthwashes often have less available alcoholwith
decreased local burning and stinging compared with some
presurgical antiseptics designed for intact skin. Some topical
agents release silver or iodine in various concentrations to
penetrate the surface compartment and treat local infection.
Substatement 6B. Consider treating deep and sur-

rounding infection (three or more STONEES criteria)
with systemic antimicrobials. Topical antimicrobial agents
penetrate only a fewmillimeters. Deep and surrounding in-
fectionsmay require systemic antimicrobials (Supplemental
Table 5, http://links.lww.com/NSW/A63). Four of the
seven STONEES criteria represent the wounds’ sur-
rounding features (the sides of the soup bowl): increased
Size, elevated Temperature of 3° F over a mirror image
of the surrounding wound skin, New or satellite areas
of involvement, and a surrounding cellulitis (Erythema
or Edema). Cellulitis is not always present when chronic
wounds are associated with deep and surrounding in-
fection, and erythema is not easily recognized in skin
of color or the presence of edema. The three remaining
STONEES signs in the wound bed include probing to
bone (Os [Latin for bone]), increased Exudate, and Smell.

Substatement 6C. Evaluate and alleviate persistent in-
flammation including consideration of anti-inflammatory
agents (topical dressings, systemic medication). Fac-
tors other than infectious organisms can play a role in
a persistent inflammatory response. These factors in-
clude invading cells (neutrophils, macrophages, lym-
phocytes), immune complexes (vasculitis), granulomatous
inflammation (sarcoidosis, etc), and others. Consider these
factors when picking a topical or systemic therapy. There
are some topical antimicrobials that are proinflammatory,
such as iodine. There are other agents that may be anti-
inflammatory, including silver, and some that are neu-
tral, such as PHMB gauze/foam and gentian violet/
methylene blue foam.
Inflammation can also lead to delayed wound healing in

both compartments. Protease tests are not always available
in the clinical setting and may only measure surface rather
than deep changes. Some of the signs of infection may also
be part of the clinical presentation for persistent inflamma-
tion. Supplemental Figure 2 (http://links.lww.com/
NSW/A64), The Sibbald Cube, outlines where high pro-
teases in wounds with and without infection may prevent
healing in both the superficial and deep compartments. Re-
cently published data indicate biomarkers may predict the
healing trajectory of venous leg ulcers.22 The right therapy
at the right time couldmore effectively control proteases, bac-
terial contamination, debridement andmoisture control with
optimal timing of growth factors, matrix constructs, and cel-
lular components.
In regard to topical therapies, silver andhoney-basedprod-

ucts have reported anti-inflammatory effects. These agents
should only be used with local infection and inflammation
for short periods of time. Systemically, several antibacterial
agents have anti-inflammatory action. Commonly recom-
mendedantimicrobials (somewithanti-inflammatory effects)
for wounds and related skin infections are listed in Supple-
mental Table 5 (http://links.lww.com/NSW/A63).

STATEMENT 7
Moisture Management
Providers must select an appropriate dressing to match
the wound characteristics and individual patient needs
(Figure 3). Ideal moisture management depends on a
wound’s healability.
Substatement 7A. Healable, moisture balance, and

autolytic debridement: alginates, hydrogels, hydrocolloids,
acrylics, films. In healable wounds, moisture balance can
be achieved by choosing the appropriate dressing from
the moisture continuum in the enabler (Supplemental
Table 6, http://links.lww.com/NSW/A65) that lists dress-
ings for low to highly exudative wounds.
Substatement 7B. Moisture balance alone: super ab-

sorbents, foams, calcium alginates, hydrofibers, hydro-
colloids, films, hydrogels.

ADVANCES IN SKIN & WOUND CARE • APRIL 2021 192 WWW.ASWCJOURNAL.COM

http://WWW.ASWCJOURNAL.COM


Substatement 7C: Nonhealable and maintenance
wounds andmoisture reduction: if antibacterial needed,
low toxicity topical anesthetics: chlorhexidine/PHMB,
iodine, acetic acid. For individuals with maintenance or
nonhealable wounds, target moisture and bacteria reduc-
tion.Wounds need to be constantly reassessed for healing
or deterioration, and dressing choices may need to be al-
tered based on presentation.
For these wounds, providers need to balance patient

preference and comfort to avoid pain, as well as prevent
overdrying of wounds. Tulle dressings are often most ap-
propriate; they are a combination of gauze or fabric with
a petrolatum or paraffin coating. They may also contain
an antiseptic (eg, chlorhexidine, iodine).
However, several dressings can optimizemoistureman-

agement.16 Chlorhexidine (0.5% in white paraffin impreg-
nated into a tulle sheet) is active against Gram-positive
and negative bacteria; PHMB is a nonrelease foam,
gauze/packing ribbon formulation. Iodine dressings (ei-
ther in cadexomer molecule or as povidone iodine) have
a broad spectrum of activity, albeit decreased effective-
ness in the presence of pus or exudate. Note that these
dressings may be toxic with prolonged use over large
areas (as povidone iodine). Finally, acetic acid (0.5% to
1%, eg, diluted white vinegar) should be placed using
gauze on thewound bed usually for about 5 to 10minutes,
often as a rotating compress. These dressings have a low
pH and are effective against Pseudomonas species; how-
ever, they may select out other organisms.16

Substatement 7D: Wound packing: saline wet (donate
moisture) or dry (absorb moisture) but not antibacterial;
PHMB gauze: antibacterial, nonrelease-above the wound
(stays in the gauze) only not in the wound surface;
povidone iodine or other antiseptic soaked gauze: an-
tibacterial above and on wound surface. Saline packing
may be used in healable wounds without critical coloniza-
tion. It is not the purpose of these dressings to stick to the

wound bed so that there will be trauma with dressing re-
moval. If a dry saline gauze sticks to the wound bed, the
gauze shouldbemoistenedbefore application and, if it sticks,
moistenedagainprior to removal.Alternatedressings should
then be chosen to maintain moist, interactive healing.

STATEMENT 8
Evaluate the Rate of Healing
If a wound is not at least 20% to 40% smaller by week 4,
it is unlikely to heal by week 12 (Figure 4).
Substatement 8A. Stalled (healable) wounds should

be reevaluated for alternate diagnoses; consider wound
biopsy, further investigation, and/or referral to an inter-
professional assessment team to optimize treatment.
Healing trajectory can be assessed in the first 4 to 8 weeks
to predict if a wound is likely to heal byweek 12, provided
there are no new complicating factors.9 Stalled but healable
woundsoftenneedacomprehensive interprofessional assess-
ment to optimize treatment and improve the healing trajec-
tory. This may necessitate the reclassification of a wound to
the maintenance or nonhealable category.

STATEMENT 9
Edge Effect
Use active therapies for stalled but healable wounds. See
Supplemental Table 7 (http://links.lww.com/NSW/A66)
for evidence on adjunctive therapies: negative-pressure
wound therapy, electrical stimulation, cellular and/or
tissue-based products, skin grafts, ultrasound, and hy-
perbaric oxygen therapy (Table 8).
Substatement 9A. Some activemodalities haveweak

tomixed evidence and should be used only after inter-
professional assessment of the patient and with regu-
lar reevaluations.
Substatement 9B. Skin grafts have variable but pos-

itive evidence, and cellular and/or tissue-based prod-
ucts may or may not be cost-effective at this time.

Figure 3. OPTIMIZING MOISTURE MANAGEMENT

Adapted from Sibbald et al.16
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Figure 4. HOW TO CALCULATE WOUND SURFACE AREA
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Many active therapies have appeared and disap-
peared in the wound healing toolbox. Not only do these
therapies need to stimulate healing, but also they must
be cost-effective within the context of the local health
system. Some of these therapies have better evidence
for acute wounds than with chronic, nonhealing wounds
(eg, negative-pressure wound therapy after diabetic foot
surgery, split-thickness skin grafts), particularly where the
cause is not or cannot be corrected. If an active therapy is
selected, it is imperative that a consistent and accurate
wound assessment be conducted so that wound progres-
sion in either directionmay be determined and the therapy
discontinued in a timely manner if the wound is not on a
healing trajectory. More high-quality randomized con-
trolled trials on these therapies are needed before defini-
tive recommendations on their use can be made.

STATEMENT 10
Organizational Support
Substatement 10A. Organizational support may include
a culture conducive to interprofessional education and
patient-centered care, standardized evidence-informed
protocols, adequate staffing, and established quality
improvement programs that may include audits, prev-
alence and incidence studies, and patient navigation.
Elements of an effective organizational plan for guide-
line implementation are as follows:23

• Assess organizational readiness and barriers to imple-
mentation, considering local circumstances.
• Involve all members (whether in a direct or indirect
supportive function) in the implementation process.
• Provide ongoing educational opportunities to rein-
force best practice.
• One or more qualified individual(s) should provide
the support needed for the education and implementa-
tion process.
• Provide opportunities for reflection on personal and
organizational experience in implementing guidelines.
Often the barriers to successful wound healing are re-

lated to the health system and not a lack of provider
knowledge. Better coordination of care is needed across

the continuum, from acute to chronic care, as well as stan-
dardization of formularies and best practices. This could be
accomplished through situational learning, changing
healthcare systems to facilitate interprofessional assessment
of complex patient problems, and breaking down barriers
within and across healthcare organizations. This requires or-
ganizations to invest in resources for interprofessional educa-
tion on wound care practices, as well as collection and
regular review of wound care data outcomes in the form
of an ongoing quality initiative.
Patientswith chronicwounds often have limited resources

and come from lower socioeconomic backgrounds. Using
patient navigation models to facilitate referrals and link
homecare providers with care coordinators to access
system resources is one way forward.24,25 However, this
is only successful when team members are linked to-
gether as part of a coordinated interprofessional model.
These health system changes can increase value.
The Porter model of healthcare links the voice of the pa-

tient with the provider, payer, policy maker, and even the
politician to provide value for the healthcare dollar.26 For
systems to change, policymakers and politicians must be
aware of inconsistencies and inequities facing wound care
patients and providers as the first step toward improving
patient-centered wound care.

CONCLUSIONS
These 10 evidence-informed statements have received
consensus from KOLs in repeated surveys. The provi-
sion of enablers is intended to assist with dissemination
of the WBP paradigm into practice. A concerted effort
has been made to emphasize the importance of early,
proactive assessment of the wound healing trajectory.
By intervening before wounds become chronic, there
are benefits for the patient, providers, payors, and policy
makers. This ismore important now than ever in the face
of mounting healthcare costs and aging populations.

PRACTICE PEARLS
• The AHHD is a quicker alternative to the ABPI that
does not require the patient to be recumbent, does
not cause pain from a BP cuff, and is not influenced
by arterial calcification.
• The Canadian Nutritional Screening Tool has two
simple questions that can be performed by any clini-
cian without blood work or special investigations to
identify persons in need of a dietitian consult.
•Ahealablewound should have the cause corrected and
must have adequate blood supply to heal. Amaintenance
or nonhealable wound should be treated to decrease
moisture and bacteria to prevent local wound infection.
• A wound should be at least 20% to 40% smaller at
week 4 to heal at week 12.•

Table 8. ADJUNCTIVE THERAPIES
Recommendation Therapy

Benefit in carefully selected
patients

Skin grafts: split-thickness, full-thickness
Negative-pressure wound therapy
Hyperbaric oxygen

Uncertain evidence for
routine clinical practice

Electrical stimulation
Ultrasound
Neuromuscular stimulation

Not recommended for
clinical practice at this time

Light therapy (lasers and UV-C)
Topical oxygen
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Development online CE activities for you.
• There is only one correct answer for each question. A passing score for
this test is 7 correct answers. If you pass, you can print your certificate of
earned contact hours or credit and access the answer key. Nurses who fail
have the option of taking the test again at no additional cost. Only the first
entry sent by physicians will be accepted for credit.

Registration Deadline: March 31, 2023 (physicians); March 3, 2023 (nurses).

PAYMENT
The registration fee for this CE activity is $27.95 for nurses; $22.00 for
physicians.
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