Table 3. Debridement options

Approach

Surgical

Sharp
(curette,
scalpel,
scissors and
forceps)

Larval*
(also
known as
biosurgery)

S16

Description

Procedure
performed in the
surgical suite/
operating theatre,
frequently under
general, regional or
local anaesthesia,
using various surgical
instruments to cut
away tissue.®

An often
less-aggressive
procedure that can
be performed at the
bed- or chairside.
Using an aseptic
technique, debris
and devitalised
tissue are physically
removed with sharp
instruments.®

Specific species of
live maggots, raised
and disinfected for
patient use, are
placed on devitalised
tissue, where they
secrete enzymes
that liquify the tissue
prior to ingestion;
the maggots also
secrete antimicrobial
substances.®

Key points

The patient’s
condition, the
skill level required
of the health
professional
and lack of
reimbursement
can limit
referral for and
implementation
of surgical
debridement.

Removes tissue and
disrupts biofilm at
both the surface
and in deeper
tissues.’®

Removes superficial
tissue and disrupts
biofilm.®

Effective in
stimulating healing
of hard-to-heal
wounds."®

Safe, well tolerated
and can be
performed in an
outpatient setting.®

Skills required
of the health
professional
can limit
implementation.

Disrupts the
tissue-collagen
matrix and exerts
a bacteriostatic
effect.®

Promotes wound
healing and
amplifies human
fibroblast and
chondrocyte
growth.®

Good in vitro
evidence of biofilm
removal.®

Continued opposite

Figure 8. Sharp (blade) debridement to remove all devitalised
tissue (superficial and deep), wound debris and biofilm, to
leave the wound bed in a state conducive to the effective use
of antimicrobial dressings (a—e). Note the pinpoint bleeding

(b and c). Fig c shows refashioning of the wound edges to
remove biofilm. Fig d includes a detail of the debrided material
and pinpoint bleeding. Fig e shows the wound after wound
hygiene: notice the difference in the periwound skin, wound
bed and wound edges. The ulcer requires the same process of
wound hygiene (all four steps) at each dressing change

SEAT I\ ||

Slough inhibits healing. Scales and scabs
harbour microbes and so must be removed to promote healing.
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Before using an antiseptic solution, if indicated, the wound
might need to be swabbed and cultured. Box 2 describes

dement options (continued)

how to do this.

Approach Description Key points
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Wound hygiene: stage 3—refashion

the wound edges

In all full-thickness wounds, the primary cells that facilitate epithelialisation are located at the
wound edges and hair follicles. Biofilm is most active at the wound edges, where it promotes
cell senescence (loss of cells’ power of division and growth), thereby preventing the ingrowth
of new, healthy tissue. Refashioning the wound edges is therefore an important component of

wound hygiene.

Refashioning goes one step further than decontaminating the wound edges and removing
devitalised tissue, as it uses debridement in the form of sharp debridement or soft debridement
pads or gauze to agitate the wound edges to the extent that pinpoint bleeding occurs, where local
practice, patient tolerance and consent allow it. Refashioning the wound edges usually presents
little risk to the tissue, which naturally regenerates as part of the healing process. The agitation
will stimulate the expression of growth factors to kickstart the formation of healthy skin.

Practical tips for refashioning

Biofilm has been observed at the wound edges. The
bioburden within the periwound skin, particularly in
devitalised tissue, affects the bioburden in the wound and,
therefore, its edge.2 Clinical evidence for this is presented
by panel member, Randy Wolcott. In his practice, the
advanced molecular biology technique, polymerase chain
reaction (PCR), has consistently identified a higher number
of bacterial cells on wound tissue samples from the wound
edges than from the centre.

Refashioning the edges to remove devitalised tissue (and
thus biofilm) will promote healing. One way to visualise
how much tissue to remove at the wound edges is to think
about ‘cliffs’ and ‘beaches’. Low-lying beaches need a little
scratching to make them smooth, whereas cliffs need
some cutting to smooth them out. In Wolcott’s clinical

Figure 9. Wound at presentation: a biopsy has been taken at
the wound edges

experience, normal skin regrows as healthy tissue in 7-14
days (Figures g and 10). Wolcott says a key tip is to pay
particular attention to surfaces that touch the wound
bed, such as where there is slight undermining or loosely
attached epithelial tissue, as they, in particular, harbour
biofilm. More detail on refashioning the wound edges is
given in Figures 11-13.

Contraindications for refashioning the wound edges are
the same as those for debridement described on page S14.
If in doubt about mechanically debriding the wound edges
to pinpoint bleeding, refer to a more specialist practitioner.
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Figure 10. Same wound 12 days later: the tissue from
the biopsy area has healed quickly, despite being within the
wound edges
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Figure 11. Venous leg ulcer before (a) and after (b) wound
hygiene. There is debris on the wound bed, scales and some
exudate on the periwound skin pre-wound hygiene (a). During
wound hygiene, the periwound area was cleansed, and skin
scales and exudate were removed. Similarly, all exudate and
debris were removed from the wound bed, leaving good, vital
granulating tissue. The wound edges were also debrided and
refashioned, aiding epithelialisation

Figure 12. Examples of cliffs
(a), (b) and beaches (c).

Fig 12b shows surgical
dehiscence, with exudate and
debris on the wound bed, mild
periwound inflammation and
cliffs at the wound edges,
where there is an abrupt and
vertical transition between
skin and wound bed that is not
conducive to epithelialisation

Figure 13. Small ischaemic ulcer after revascularisation: it has
both cliffs and beaches. In the upper half of the wound, the
granulating wound bed and edges represent beaches, where
there are signs of epithelialisation and a smooth transition

to the periwound skin. In the bottom half, there is a blunt

and vertical transition between the wound and periwound
skin (cliffs) that is more resistant to epithelialisation. (The
periwound skin debris still needs to be removed)

It is also necessary to remove hyperkeratosis or callus around hard-to-heal wounds. This principle
is seen in diabetic foot ulcers, where standard practice has long been to remove callus and crust as
part of wound bed preparations3
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Wound hygiene: stage 4—dress the wound

After the wound bed and periwound skin have been cleansed, the wound bed has been debrided
and the wound edges refashioned, there is a window of opportunity in which to address any residual
biofilm that might be present and prevent its re-formation. To maximise this, antimicrobial dressings
can be used, when indicated following a holistic assessment.

strategy (in the form of wound hygiene) needs to be implemented
for the duration of the wound healing trajectory.

Optimising the skin

Before applying a wound dressing, the skin should be
clean and dry, and steps taken to maintain or protect the
health of the periwound skin—for example, by applying

a moisturiser or barrier cream, if indicated by a holistic
assessment. When using an adhesive dressing, allow time
for the moisturiser to absorb into the skin to aid adhesion.

Using antimicrobial wound dressings

The previous stages of wound hygiene clear the barriers to
wound healing, helping an antimicrobial dressing to achieve
maximum efficacy! Some antiseptics used in antimicrobial
wound dressings may play an important role in wound
hygiene, as they can help to disrupt biofilm, kill organisms
within the biofilm and prevent its re-formation through
different modes of action. It is important to be able to
differentiate between antimicrobials and antibiofilm agents.
When incorporated into dressings, antimicrobials will kill
planktonic bacteria, preventing colonisation and biofilm
formation, which may facilitate antimicrobial effectiveness.
Antibiofilm agents are designed to penetrate and disrupt
the biofilm itself. Antimicrobial and antibiofilm agents are
described in Table 4.

When choosing an antimicrobial dressing, its antibiofilm
properties should be considered, along with other
requirements, such as its exudate management capabilities.
Before choosing a dressing, a comprehensive assessment
of the patient and the wound bed and environment should
be conducted to ensure it meets the needs of the patient
and the local wound environment. The volume of exudate
production should be a key consideration, as excess
exudate levels can encourage the spread of biofilm, and
impair cell proliferation and wound healing.?
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Taking a step-up/step-down approach

Although all wounds deserve wound hygiene as standard
care, not all wounds require more aggressive forms of
debridement, refashioning or a topical antimicrobial
dressing. A step-up/step-down approach should be taken
to ensure that antimicrobial dressings are only used when
required. This will, in turn, increase the cost-effectiveness
of management.

It is important to assess the wound and the effectiveness
of the dressing every 2-4 weeks, using a validated or
standardised assessment tool, to determine whether it is
necessary to step down to a non-antimicrobial dressing
because the wound is progressing towards healing, or to
try another dressing because the wound has stalled.>4 If
the wound assessment indicates there is no longer a need
for antimicrobial dressings, the other three aspects of
wound hygiene should continue to be administered at each
dressing change until the wound is in the final stages of
wound healing. Dressing selection should also be made in
the context of local protocols, dressing availability and any
existing socioeconomic constraints faced by patients.
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Table 4. Topical antimicrobial and antibiofilm agents commonly used in wound dressings*

Evidence for antimicrobial/antibiofilm action

Polyhexamethylene = The antimicrobial activities of PHMB were tested against intracellular Staphylococcus aureus in
biguanide (PHMB) infected host cells.s Results showed that it:

= Killed 99.9% of intracellular S. aureuss

= Might interact with the bacteria inside the host cells 5

= Reduced biofilm mass by 28-37%5

= Was tolerated by host cells at high concentrations®

= Was more effective against intracellular S. aureus than the antibiotic> enrofloxacin.

Povidone iodine Povidone-iodine exhibits antibiofilm activity against Staphylococcus epidermidis and S. aureus at

sub-inhibitory concentrations.®

Inhibition of biofilm by povidone-iodine correlated with gene transcription processes that repressed
reproduction of S. epidermidis.®

No viable Pseudomonas aeruginosa biofilm material was recovered after 4 and 24 hours of
management with a povidone-iodine ointment at 100% and 10% concentrations.”

No Candida albicans/meticillin-resistant Staphylococcus aureus (MRSA) biofilm material was
recovered after 4 and 24 hours of management with a povidone-iodine ointment at the
100% concentration.”

Even after dilution to 3.3% and 33.3%, the povidone-iodine ointment appeared to exhibit greater
biofilm removal than other agents tested by the researchers.”

Silver Atomic force microscopy studies suggest that the way silver ions bind to the bacteria destabilises

sessile (immobile) S. epidermidis biofilm matrix.®

In experiments comparing silver with a control on plastic and stainless steel surfaces, there were
no significant differences in biofilms between silver and a control, although in some cases biofilms
formed more rapidly with the control than with silver.

A laboratory study of six silver-containing dressings found: (1) only a nanocrystalline silver dressing
was bactericidal against S. aureus; (2) a silver collagen matrix dressing was the only other dressing
with a log reduction; (3) these two dressings and a silver alginate dressing produced zones of
inhibition; and (4) the remaining dressings (two ionic silver foam dressings and a silver sulphate
dressing) did not produce zones of inhibition.”®

Silver exhibits considerable antimicrobial property against P. aeruginosa, with a minimum inhibitory
concentration (MIC) of 25ug/ml."

In a real-life, non-randomised evaluation involving 113 patients with hard-to-heal wounds managed
with standard care plus a silver-containing dressing, 71 wounds (63%) achieved at least 75% closure,
47 (42%) achieved at least 9o% closure, and 19 wounds (17%) healed within the 4-week follow-up
period’® Approximately three-quarters of the sample had a suspected biofilm, as determined

by the investigators, although all would be considered hard-to-heal, as defined by the concept

of wound hygiene.

Silver- = The efficacy of silver + EDTA + BC was demonstrated using a biofilm model.
ethylenediaminetetraacetic
acid (EDTA)-benzethonium
chloride (BC)

= The biofilm remained viable in the presence of unmedicated dressing, silver-containing dressing or
silver nitrate solution.™

= In the presence of silver + EDTA + BC combination, the biofilm was eradicated.>

= Alone, EDTA and BC did not kill bacteria, meaning the combination of the three agents leads to
biofilm eradication

* This table focuses on antimicrobial agents, not dressing categories, as the vehicle/dressing structure can significantly influence how the agent is made
available in the wound.
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Implementing wound hygiene

All wounds, particularly hard-to-heal ones, will benefit from wound hygiene (Figure 14), which
should be instigated at the first referral, following a full holistic assessment to identify the wound
aetiology and comorbidities, and then implemented at every dressing change until full healing
occurs. All aspects of the wound hygiene approach are listed in Box 3.

Wound hygiene can be safely
implemented in any setting

Wound hygiene can be safely practised by specialist and
generalist health professionals (Table 5 and Box 4). It should
be applied in all settings, from postoperative to outpatients,
GP practices and post-acute community practices

(Table 6). As there are multiple methods of debridement
to choose from, wound hygiene can be implemented by
generalists and non-skilled health workers, provided the
method chosen meets the wound's and patient’s needs.
Implementation involves consecutive application of all four
stages and their various components. And yet members

of the panel have found that, within their practice, wound

Figure 14. Evolution of an ulcer managed with wound hygiene
at every dressing change: after one week (b), there is a
significant reduction in the amount of wound debris (and thus
biofilm present), with a satisfactory increase in the amount
of granulation tissue present on the wound bed, and signs of
healing at the wound edges

Box 3. Wound hygiene checklist

v Holistic assessment of the patient, wound
and environment.

v Implement pain management as needed,
in consultation with a specialist and/or
anaesthetist, before and during the process.

Cleanse the periwound skin.

Cleanse the wound bed.

v Gain patient consent for debridement,
in accordance with local policy.

v Ensure the underlying wound pathology does
not contradict mechanical debridement.

Conduct wound debridement in accordance
with local policy.

AN

Cleanse both pre- and post-debridement.

Refashion the wound edges.

Select an appropriate dressing.

Apply an appropriate dressing.

S T S SR N

When in doubt, refer!

hygiene can easily be carried out within a 10-minute patient
consultation. Figure 15 depicts implementation of wound
hygiene, as demonstrated by Dr Wolcott.

Anticipated benefits
The benefits of wound hygiene are expected to include

lower rates of infection and chronic inflammation, as
well as faster and higher healing rates. This could reduce
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Table 5. Implementation of wound hygiene by clinical competency*

Unregistered/little = Cleansing the wound bed and periwound skin.
or nowound training  , pepridement of the wound bed and periwound skin with a soft pad or gauze.
or certification ) :
= Refashion the wound edges with a soft pad or gauze.
= Assessing for signs of infection.
= Application of a wound dressing.
Registered/some = Holistic assessment of the patient, wound (including vascular supply and infection status) and environment.

training in wound
care

= Sharp debridement of non-viable tissue (and ability to determine when it is appropriate).

= Ultrasonic debridement.

= Larval therapy.

= Refashion the edges to achieve pinpoint bleeding.

= |dentification of local and spreading infection.

= Selection and application of an appropriate dressing.

Expert/advanced = Diagnosis and management of the underlying pathophysiology.

(certified wound
specialist, surgeon
or other specialist

= Pharmacotherapy, as required.
= Selecting and undertaking an appropriate method of debridement (e.g. surgical sharp debridement).

consultant) = Refashioning the wound edges.

= Suturing, if required.

= Selection and application of an appropriate dressing.

* Providers should follow their competencies and capabilities as determined by their local protocols, regulatory body, legal liability and local governing bodies.

Table 6. Implementation of wound hygiene by clinical settings

Care or nursing home

Community/patient’s home

Outpatient/inpatient
specialist

= Showering to reduce the overall body microbial load.

= Cleansing the wound bed and periwound skin using a surfactant or pH-balanced solution and
dedicated sterile gauze.

= Using a dedicated foot sink, washing under the shower head.

= Debridement with a soft pad or gauze.

= Refashioning the wound edges with soft pad or gauze.

= Application of an appropriate dressing.

= Holistic assessment.

= Cleansing the wound bed and periwound skin using a surfactant or pH-balanced solution.
= Debriding the wound bed and periwound skin (e.g. with a curette).

= Refashioning the wound edges.

= Application of an appropriate dressing.

= Holistic assessment.

= Diagnosing and managing the underlying pathophysiology.

= Cleansing the wound bed and periwound skin with a surfactant or pH-balanced cleanser.

= Debridement of the wound and periwound skin.

= Other types of mechanical debridement or sharp (surgical, curette, ultrasonic) debridement.
= Achieving pinpoint bleeding.

= Refashioning the wound edge.

= Selection and application of an appropriate dressing.

A moisturiser, barrier cream or topical steroid may be applied to maintain skin health
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Implementation

the current high levels of antibiotic usage, as well as the
need for ancillary services and more intensive medical
management, including amputations. As well as freeing

up health resources and lowering costs spent on wound
care, wound hygiene might ease both the financial and
psychosocial impacts on patients. Finally, the change from
wound transaction to wound interaction offers a chance to
achieve the goal of providing truly holistic, person-centred
wound care.

Reference
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and cellular behaviour. International Wound Journal 2019;16:753-60. https://doi.
org/101111/iwj13093

¢/ REALITY |

Wound hygiene was implemented in a wound care unit in an NHS trust in May 2019.

Wound outcomes before wound hygiene

Anecdotally, a large proportion of patients in the unit had wounds that remained static, and there was a high occurrence of

Pseudomonas infection.

Post-implementation

based on the wound characteristics.

Following implementation of wound hygiene in the unit, it has become standard practice to cleanse the wound bed and periwound
skin with wound wipes/skin-cleansing wipes, to debride any devitalised tissue with a curette and to refashion the wound edges, as
required, at each dressing change. The only scenario in which the curette is not used is when there is 100% granulation tissue on the
wound bed, with perfect ‘beach’ edges. After this, the health professional decides whether or not an antimicrobial dressing is required,
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Figure 15. Implementation of wound hygiene, as demonstrated by Randy Wolcott.

At presentation, the wound is covered with eschar (dead and desiccated skin tissue), which contains biofilm (a).

A foam sponge impregnated with an approved surfactant is an excellent choice for removing scale and eschar due to its ability
to apply, hold and agitate fluids over the wound (b). The sponge is soaked in a large amount of warm water and wiped over the
wound for several minutes to solubilise any adherent tissue. Next, a second foam sponge is soaked in the water and then used to
cleanse the periwound skin aggressively to beyond the area that will be covered by a wound dressing, as this will be seeded with
numerous packets of detached biofilm. Finally, a third sponge is used to aggressively remove any remaining material, which by
now is hydrated after having been soaked (c).

If the condition of the wound bed and periwound skin is such that a more aggressive tool is required, or if dry material, especially
eschar, is present, a surgical scrub brush can be considered (d and e). However, a surgical brush may require local anaesthesia
and it will also remove viable host tissue, but this will quickly repair itself. Remember: the goal is to remove biofilm as completely
and frequently as possible. Using a surgical scrub brush along with an antiseptic may dry the periwound skin, making it helpful
to moisturise it. Antiseptics are only minimally effective against biofilm fragments that seed the skin,’ so it is better to scrub with
surfactants to remove and disrupt the biofilm.

Gauze is an effective substitute to a sponge (f). Additional fluid needs to be added to the gauze almost constantly, and it will
soon need to be replaced with a fresh piece of gauze depending on the amount of devitalised tissue it collects. The wound can
be scrubbed with gauze until there is pinpoint bleeding or no adherent devitalised tissue is present (g). If the patient finds this
too painful, the current session of wound hygiene should be stopped, to be resumed another time. Topical anaesthetics can be
considered in such cases.

In this case, most of the eschar was easily removed with soaking and gentle scrubbing (h). A stiffer surgical scrub removed most
of the rest, causing minimal pain
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Consensus statements summary

s ‘ )
General

1. Wound hygiene is a fundamental aspect of care for all
patients with an open wound.

2. It should be assumed that all hard-to-heal wounds
contain biofilm.

3. Non-healing should be regarded as a pathology that
can be successfully addressed with the right tools,
provided that the underlying aetiology is managed
with gold standard care.

4. Wounds should be triaged by level of risk, regardless
of their duration.

5. Wound hygiene should be performed at every
dressing change.

6. The skills, materials and time required to carry out
wound hygiene make it a cost-effective approach,
especially given its potential to promote faster healing.

7. Assess and manage the patient’s pain expectations.

8. Even if the wound does not ‘look’ like it has biofilm,
wound cleansing must be a priority.

Cleanse

9. When cleansing the periwound skin, concentrate
on the area that is 10-20 cm away from the wound
edges, or that is covered by the dressing, whichever
is larger.

10. Use an antiseptic wash or surfactant for cleansing,
if possible, and avoid cross-contamination.

S26
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Debride ‘

11. Debridement is an integral part of wound hygiene; the
choice of method should be based on assessment of
the wound bed, periwound skin and patient tolerance.

12. Any instrument used for debridement must be sterile.

13. To avoid risk of injury, exercise caution when
considering debriding lower extremity wounds in
patients with poorly perfused limbs and autoimmune
conditions, such as pyoderma gangrenosum.

\ /

Refashion the wound edge

14. Wound bed fragility is rarely an issue: removing all
devitalised and even some healthy tissue from the
wound edges will result in regrowth of healthy tissue.

15. Any undermining, no matter how slight, needs to be
addressed either by loosely packing with a dressing
material or refashioning the wound edges.

Dress the wound

16. By disrupting and clearing biofilm, and preventing its
re-formation, wound hygiene is expected to reduce
the risk of infection. This could, in turn, reduce
antibiotic usage in wound care.

17. Antimicrobial dressings alone are not sufficient to
disrupt and remove biofilm. They should be used as
an adjunct to address residual biofilm and prevent its
re-formation. This can only be done if effective wound
hygiene is carried out.

18. Biofilm is heterogeneous. Antimicrobial dressings
are one part of a strategy for prevening biofilm
re-formation. Effective suppression may require
alternating antimicrobial dressings. Re-assess dressing
choice and make adjustments, as needed, based on
the wound’s progression towards healing and local
availability of dressings.
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