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Assessment

Years ago, cleverer people than I could see
patterns emerging where if certain things were
done there would be better wound healing
outcomes. They pulled all these ideas together
and wrapped mnemonics around them to make
them easier to remember. Two mnemonics that
work well together are HEIDI and TIME. These
stand for History, Examination, Investigation,
Diagnosis and Implementation (HEIDI) and

Tissue, Inflammation, Moisture and Edges (TIME). Medications Inflammation

To help remember these I have included a data \Oedema\ MeiEue

collection tool you can use, see Appendix A. Now \ \

we will go into ALOT more detail about each of N Nutrition

these.

Financial
History

[t is important that your assessment considers the
WHOLE patient, not just the HOLE in the patient(). Start by considering what systemic factors
might impact on wound healing or impact on your plan.

o Systemic
= Disease processes
» Behavioral
= Social

This is certainly NOT comprehensive, but to give you an idea of what some of these things
might look like:

Systemic Impact on
ability to heal plan
Medical Poor circulation - how will the immune compromised - will not show
nutrients get to the skin, how will typical signs of infection, do you
waste/oedema be taken away? watch for other signs or use a topical
Poor oxygenation - how much oxygen | antimicrobial prophylactically?
is making it to the skin? impaired sensation - can not feel if
Metabolic - what impact does compression is too tight.

diabetes have on wound healing?
Auto-immune - for reasons not yet
fully understood the body attacks it’s
own organs, including the skin and
supporting structures.
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Systemic Impact on
ability to heal plan
Surgical/ Alteration to lymph system such as in | working around surgical sites -
Iatrogenic | lymph node removal for Cancer - can | applying a VAC around ex-fix pins
lead to oedema managing exudate from a stoma or
Previous scar tissue - such as from fistula
radiation or burns - structure is
different to normal skin and slower to
heal, can be the source of malignancy
Gate changes - amputation will
change gate, causing abnormal
pressures in other areas of the foot,
potential for further ulceration in
those new areas.
Nutrition Not eating well - often related to age | expect delay - higher protein and
Vegetarian caloric intake is required for wound
healing
Social Not mobile - pressure related tissue on feet all day - off-loading? Venous
damage, poor calf muscle pump return?
Poor housing or income - poor cost - can not afford dressings
environmental controls can impact on
healing
Smoking - reduced oxygen to skin
Medications | Corticosteroids Warfarin - would you debride?
Anti-inflammatories
Anti-coagulents
Allergies Adhesives
lodine
Chlorhexadine

The information we get from the patient’s history gives us a list of items that may result in
impaired healing or the potential for skin breakdown. We need to plan to mitigate the impact
of as many as we can; ie education on quitting smoking, refer to specialist, or choosing more
affordable dressings as well as any home support they might have or need.

Examination

This is where we start to get our hands on the patient. So, continuing on from above, we now
need to assess regional symptoms that will need to be managed to improve wound healing.

o Regional examples
= (Circulation
= Infection
= (Qedema
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Impact on

Regional ability to heal plan
Oedema oedema makes it difficult for Can it be managed?
adequate distribution of
nutrients to feed the skin
Pulses indicates ability of nutrients to | Present? Not present? Do you

get to the area

need to collaborate?

Atrophy, no hair, thin
shiney skin

Often associated with lack of
pulses, may indicate poor
arterial supply, possible
claudication pain

Requires collaboration with
Vascular as a minimum - do not
debride

Haemosiderin
staining, varicose
veins, ankle flair,
etc...

Often associated with oedema
or an inverted champagne
bottle appearance, may
indicate poor venous return

Referral to Vein specialist, ABPI
required, assessment for
compression suitability

Dry cracked skin Less resilient, increases risk of | non-soap cleaning, water intake?,
infection humidity (air conditioning),
moisturize
Charcot deformity Changes to gate, potential for Requires collaboration with
ulceration podiatry as a minimum
Contractures May be putting constant Redistribute pressure as able.

pressure onto certain areas or
increasing build up of moisture
in creases.

Manage moisture. Collaborate
with occupational therapist
and/or physiotherapist

Again, not fully comprehensive but a start; see if you can come up with more!

NOW!! This is where we start to look at the wound (finally!).

Measure the wound

We need to record the size and location of the wound. Serial size measurements need to be
recorded as they indicate whether or not a wound is healing; one source recommends that a
wound should be at least 30% smaller (surface area) by week 4(2) to be considered on a

healing trajectory.

Measurement of the wound can be done in several ways:

* Ruler
* Acetate/Grid

* Visitrak (planimetry)
* Digital photo and wound tracing software (digital planimetry)
* Specialised photographic device

Prior to measuring the wound, clean the wound. If planning to debride, conduct

measurements after debriding. Position the patient in a comfortable position keeping mind
that positioning, body curvature, or tapering of the limbs will impact on the accuracy of the
various techniques®). Also ensure that all measurements are taken of the wound base, correct
identification of wound margins has a large impact on wound size accuracy(®.
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When using a ruler, measurements are taken of the greatest widest and
the greatest length perpendicular to the greatest width(®). This is a
quick method and works best with regularly shaped, small to medium
sized wounds like the one in the photo on the right® 4. Multiply length
x width to convert to an area measurement.

In irregularly shaped wounds, it is more accurate to trace the wound
onto acetate and measure the area by placing the tracing on grid
paper and adding up the number of squares contained within the
margin of the outline of the wound. While this is considered more
accurate for irregularly shaped wounds, error comes into play when
trying to determine how to include partially covered squares® 4).
Consider the wound on the right and ask yourself how would you go
measuring this wound? Would you use a ruler or acetate?

Visitrak is a device that was created by Smith and Nephew for wound
measurement. It had a sterile acetate sheet with disposable backing
for tracing the wound onto. You then laid the tracing onto the device
and re-traced it with the device’s stylus. While this was very good for
infection control and could quickly report height, width, area and
circumference, there were potential for errors in accuracy related to
retracing and also the size of the device limited the size of the wound
you could use it on(* 5,

There is software available for purchase such as MOWA, which allows
the user to take a photograph with their camera, trace the wound edges in the photo, and it
produces wound dimensions and recommends tissue type based on colour. There are also
free programs such as Image], which can be loaded onto a computer and also allows the user
to trace the wound edges and it produces the dimensions. The accuracy of both of these
methods will be affected by the curvature of the surface and the ability of the user to trace the
wound edge accurately.

A number of specialized photographic devices are on the market today. i :.) \
The SilhouetteStar is a camera which uses laser technology to measure -~ o
wound depth and digital planimetry (where the user traces the wound -
edge in the photo) to measure area. The manufacturer claims a high
degree of accuracy and ease of use. You need to have a computer or
tablet with the Silhouette software attached to the camera. _

While the SilhouetteStar does have a method for calculating depth, in all

other instances the user will need to do this manually. Also, even when S
using the SilhouetteStar, undermining is not detected and, again, will need & S
to be measured manually with a sterile probe. There are a number of "
devices that can be used including cotton-tipped swabs and sterile plastic <

sticks with measurement graduations on them. The depth gauge that was

sold to accompany the Visitrak system was a thin plastic stick with

measurement graduations and a foam tip. This was thin and flexible

enough to measure most undermining/sinuses without fear of damaging surround tissue or
leaving fibres behind. You will need to probe around the wound to find the greatest depth to
record. Also, where there is a sinus or undermining, you will want to record the greatest
depth and also the location at the wound edge. This is done by imagining a clock face over the
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wound with 12 o’clock being at the head. Therefore, in the
picture on the right you would describe the undermining as
being Xcm extending from 6 O’clock to 9 O’clock.

Wound Location

The location of the wound will also impact on determining a
diagnosis and contribute to the plan(®). Below is a table showing
locations and their likely correlations to wound type. However,
this is just a guide and not a diagnosis.

\\

|\
1
1
1]
/]

\\\
,7?—’"
2 —

Site of wound & type of ulcer
Site Type of ulcer
Lower third of leg below knee Venous ulcer
Bony prominences Pressure ulcer
e.g. heels, coccyx, sacrum, hips)
Top of foot, bony prominences Arterial ulcers
Ankles Venous, arterial or pressure ulcer
Sole of foot & toes Diabetic foot ulcers
Sun exposed areas Skin cancers
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Using TIME to assess the wound

T is for TISSUE

Epithelial Granulating Slough Necrotic

N N\
|I Non Viable

N
|I Debride

The image above is trying to convey that if the wound is greater than 50% granulating and
epithelial, consider protection as your aim. If it falls to the slough and necrotic side then

consider debridement. -
e

Tissue types tend to be described by colour. Pink is for
epithelial, red for granulating, yellow for slough and
black for eschar. Also consider other descriptors that
may be helpful, these four alone do not always give you
a good picture of what’s happening in the wound. The
wound in the photo on the right could be described as
90% eschar and 10% granulation tissue. But that could
also pertain to a crusty dry scab, and this is really wet;
it’s actually coagulated blood from under a blood
blister. So maybe rather than saying eschar it
could be recorded as wet eschar or even

clotted blood firmly adhered to the wound bed.
Photos are a great way to record a wound, but
even with a photo a good description can be
very helpful.

The epithelial and granulating tissue types are
considered viable. These are alive and doing
well. Slough and eschar are not viable, they do
not have a blood supply to support healingand Epithelial
they are not alive. It is dead material and it
needs to go. The presence of non-viable tissue
and debris (foreign bodies/old dressing
product/sutures)(®:

¢ provides a focus for infection

* prolongs the inflammatory phase

* mechanically obstructs contraction

* impedes re-epithelialization

* masks underlying fluid collections or

abscesses .
* makes it difficult to evaluate wound Granulating depth

Necrotic

Kim Kaim 8/19/2016 Page 7 of 31



Debridement is the act of removing devitalized tissues from the wound bed. The act of
debriding the wound bed not only improves the tissue in the wound bed but it also has a
positive impact on inflammation (restores functional extracellular matrix proteins), moisture
(reduces exudate) and edges (encourages migration) - the other three components of TIME.
A number of things need to be considered before debriding ():
* Patient preference - including pain tolerance (plus they might not like maggots)
» Skill of the clinician and Scope of Practice - Get others with the experience and clinical
skills involved if needed
* Risk management - is there a chance you could do more harm than good, is there
training you can do to improve your skills, and again, is there someone who can assist
you?
* Environmental factors - things like lighting, posture, PPE and risk for contamination of
the environment or further contamination of the wound
* Resources - make sure you have everything you need before you get started. In some
areas you may be limited in your options.
* Contraindications - these include propensity to bleed, presence of underlying
structures and lack of adequate blood supply.

If debridement is required you need to determine the best method. Most often as Nurses we
make use of autolytic and mechanical debridement (the vigorous use of a surgisponge is
considered mechanical debridement). But you need to be sure that debridement - whatever
the chosen method - is safe.

When not to Debride

Debridement is not always the preferred option for all wounds. In the case of the necrotic
heel or toe in the patient with poor arterial flow. If the area is dry, leave it. It will eventually
mummify and auto-amputate. Trying to moisten or remove the tissue is only likely to
introduce new ways for microbial invasion that the body is not able to fight(®). Also, for the
palliative patient where care is supportive, again if it is dry and not causing any pain, leave
it®). Fungating wounds are challenging in that they produce copious amounts of exudate and
odour but are highly vascular. Attempts to debride may cause catastrophic bleeding, however
leaving it causes further damage to the surrounding skin from maceration and stress to the
patient from the odour(19, Cleaning with something like Prontosan helps to reduce the
bioburden, which in turn reduces the exudate and the odour(2),
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Table 1: Debridement methods

‘ Type Mechanisms of action ‘ Advantages ‘ Disadvantages Who/where
Can be used for pre-
Uses the body’s own enzymes and debridement, when there
moisture to rehydrate, soften and 15_ a smgll amount Of_ non-
Sy e R ER e En viable tissueAlso suitable The process is slow, increasin
Autolvtic using occlusive or semi-occlusive for wounds where other o terl:tial for infec ti(;nan d e Can be done by both
4 dressings and/or antimicrobial forms of debridement are ﬁlacera tion generalist and specialist
products to create a balanced moist Inappropriate
wound environment either by
donating or absorbing moisture Can be used for
maintenance debridement
Can be applied by
Larvae of the green bqttle fly are Sl e e (om e et gener_a.hst or spec1ahst
used to remove necrotic and . . practitioner with
. . .. X . . . debridement, but treatment is ..
Biosurgical devitalised tissue from the wound. Highly selective and rapid . . training. Closed bag
. short once in placeNot suitable .
Larvae are also able to ingest . method reduces skill
. . . for all patients or wounds .
pathogenic organisms in the wound. level required and can
be left for 4-5 days
Short treatment time and . - . Must be carried out by a
. . . . Requires specialist equipment. L "
Removal of dead tissue using a high | selective. Capable of . . specialist practitioner
. 5 : . . There is potential for aerosol . .
Hydrosurgical | energy saline beam as a cutting removing most if not all . . . with relevant training.
. o . spread and it is associated with . :
implement devitalised tissue from . Can be used in a variety
higher costs .
thewound bed of settings
Traditional method involves using Non-selective and traditional
wet to dry gauze that dries and Newer methods are more methods are potentially harmful
. . . . Can be done by both
Mechanical adheres to the top layer of the selective, faster and Requires frequent dressing . .
LY s . . . generalist and specialist
wound bed, which is‘pulled’” away relatively pain-free changes and can be very painful
when the dressing is removed for the patient
Removal of dead or devitalised
tissue using a scalpel, scissors Clinicians need to be able to
. T Can be done at the
and/or forceps to just above the . . distinguish tissue types and N . .
. . . Selective and quick. No patient’s bedside or in
viable tissue level. This does not L . understand anatomy as the L .
Sharp . . analgesia is required . . clinic by a skilled
result in total debridement of all procedure carries the risk of - .
. . normally practitioner with
non-viable tissue and can be damage to blood vessels, nerves . L.
. L . specialist training
undertaken in conjunction with and tendons
other therapies (eg autolysis)
Excision or wider resection of non- . . Must be performed in
. . . . . . It can be painful for the patient .
viable tissue, including the removal | Selective and is best used . the operating theatre by
. . . and anaesthetic is normally .
Surgical of healthy tissue from the wound on large areas where rapid . . . a surgeon, podiatrist or
. . . . . requiredIt can be associated with e
margins, until a healthy bleeding removal is required - specialist nurses
. . higher costs . .
wound bed is achieved following training
Dewces LGS u S G Immediate and selective. Availability issues due to higher
direct contact with the wound bed . .
- . . . It can be used for costs and requirement for Must be carried out by
or via an atomised solution (mist). excisional debridement specialist equipmentRequires competent practitioner
Ultrasonic Most devices include a built-in P quip d P P

irrigation system and are supplied
with a variety of probes for
different wound types

and/or maintenance
debridement over several
sessions

longer set up and clean up time
(involving sterilisation of hand
pieces) than sharp debridement.

with specialist training
in a variety of settings

Table copied from Debridement Made Easy(12)
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lis for INFECTION / INFLAMMATION

3.
Colonization 2
Irreversible
Adhesion

Clean

Debride

Topical Antimicrobial

<€

vV V VYV

<€ Systemic Medications

This image shows the progression from normal inflammation (where the wound is
contaminated with opportunistic and transient pathogens) to systemic infection. Below each
phase are the actions you can consider for each phase. They are cumulative: so for a wound
that appears critically colonized you would want to clean, debride and use a topical
antimicrobial.

Infection is the outcome of the dynamic interactions that take place between a host and a
potential pathogen where the host defense strategies are successfully evaded and there is a
negative impact on the host(13), Complex interactions leading to infection are not yet
completely understood but have been grouped into 3 broad areas:

Contamination
* All wounds will have a transient collection of micro-organisms. When the host’s
defenses are adequate and the conditions are not in favour of the micro-organism, they
will not multiply and wound healing is not delayed.

Colonisation

* Microbial species are able to successfully grow and replicate but do not progress
further to damage the host. Wound healing may be delayed.

Infection
* The level of microbial growth and replication overwhelms the host’s defenses leading
to cellular injury and host immunological reactions. Wound may deteriorate.

The image shown above, the infection continuum arrow, is a modified version of the one in
“The Microbiology of Wounds” by Percival & Dowd (14). They expand this spread from
colonization to infection into 6 stages:
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Table 2: Stages of microbial invasion

Contamination or

Transient Stage

This is where bacteria are entering an area and assessing its suitability
for colonization. They may have come from surrounding areas on the
patient (endogenous) or from the environment or healthcare worker
(exogenous). These bacteria are still in a free floating or ‘planktonic’
stage and are vulnerable to eradication.

Colonization If the bacteria decide that this is a suitable location to grow it will start to
Stage 1— attach itself to the host cells using whatever adhesion options it has. This
Reversible is called reversible adhesion because it is still possible to remove these
Adhesion bacteria with low levels of sheer force (eg saline rinses) and they are also
still very susceptible to antimicrobial agents and host defenses. As time
goes on the adhesion forces become stronger and the bacteria start to
produce extracellular substances to make the area more suitable, thus
starting the development of the biofilm. Early colonizing bacteria are
typically Staphylococcus and beta hemolytic Streptococci.
Colonization At this point the biofilm is now starting to alter the conditions in the
Stage 2— wound, making it more difficult for the host defenses and antibiotics to
Irreversible get to the bacteria hiding in it. It is still possible to remove but with a
Adhesion greater amount of force required. This new biofilm encourages other
bacteria to join the community. As the community grows and numbers of
bacteria increase micro-colonies form and areas of the biofilm become
hypoxic, thus creating a suitable environment for anaerobic bacteria as
well.
Critical From a clinical perspective, this is where the wound is sufficiently
Colonization colonized to exert it’s effects on the wound and prevent healing. From a

Stage—Climax
Community or
“Biofilm”

microbiological point of view it is the critical mass of bacteria that has
formed a viable colony but has not yet obtained high enough numbers to
invade surrounding tissues (cause infection). There is no set number as
different combinations of pathogens and host defenses mean this
threshold will vary.

Local Infection
Stage

Once the colony is mature, growth will continue exponentially and
bacteria will be able to use this safe colony as a staging area to invade
local tissues. A local wound infection will present clinically with redness
(erythema), excessive pain, swelling, heat generation, wound breakdown
and increased local temperature. Other more subtle clinical signs of
infection have included alteration in exudate, friable granulation tissue
that bleeds easily, malodor, and discolored granulation tissue. Reported
granulation tissue discolouration has included yellow, green, or blue
when bacteria such as Pseudomonas aeruginosa, Streptococci, and
Bacteroides fragilis have been cultured.

Systemic
Infection Stage

If the biofilm is not disturbed with appropriate wound bed preparation
techniques, appropriate dressing management and the use of topical
antimicrobials the colony will continue to produce invading bacteria
which can lead to bacteria getting into the bloodstream (bacteremia)
leading to sepsis or septicemia (multiplication of bacteria in the blood

and toxin production), potential organ failure, and in extreme cases,
death.

Cleaning, debriding and appropriate use of antimicrobial dressings all help to reduce
bioburden and reduce the establishment of a biofilm. Researchers are still unclear how long it
takes a biofilm to form. There are many variables including strain of bacteria and it’s
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adhesion methods, host defenses and type of material being adhered to (ie skin vs implant).
There are in-vitro studies (controlled environment, in a lab/not on a live subject) that indicate
Staphylococcus aureus can create a biofilm within 2-3 hours and other studies on pig models
that have established biofilms within 48 hours(1>16). The theories behind why these bacteria
form biofilms are also varied(*7). Biofilms may be created for protection from host defenses,
colonization of a nutrient-rich area and/or utilization of the cooperative benefits of a
community(7),

The biofilm is known to enhance communal protection from phagocytosis by
polymorphonuclear leukocytes (PMNs). This means that once the hardier species have
started to establish a biofilm the more sensitive species will have a safe place to attach and
grow. It may even make these sensitive species appear to be ‘resistant’. Once the oxygen
starts to be depleted the anaerobes can also join the community. This synergy between
aerobic and anaerobic bacteria has been documented to increase the severity of an
infection(18.19),

The site the bacteria choose to colonize may be nutrient rich, but the bacteria still need to be
able to unlock those nutrients including glycoproteins, sugars, and proteins. In order to do
this numerous enzymes are required, ranging from proteases to glycosidases. Having a
community of bacteria with a range of different enzymatic properties means that more
nutrients can be ‘unlocked’ which would benefit the community as a whole(4).

By creating communities where different bacteria inhabit niche micro-habitats best suited for
their survival, and where the bacteria cooperate to meet their collective metabolic
requirements, the biofilm is more likely to succeed. If we do not remove the biofilm, then the
wound is less likely to heal(14 20),

How do we know it’s infected?

Identifying the difference between inflammation and infection can be tricky. Generally
speaking, erythema, warmth, exudate and pain can be associated with both. In a person who
is immunocompromised or has a reduced immune response for another reason (such as in the
feet of people with diabetes) there may be no local sign that infection is present; the first signs
could be rigors or pain at regional lymph nodes(21.22), Chronic and acute wounds are also
assessed differently because in acute wounds we have the window of the first 48 hours where
we have an expectation of what the ‘normal’ wound healing will look like. We expect that for
the acute wound, after 48 hours there should be a reduction in erythema, warmth, exudate
and pain and if these do not reduce, or if they get worse, there may be a local infection.

For chronic wounds Sibbald et al(?3) recommend two mnemonics to help remember what to
look for and to also differentiate between superficial and deep bacterial burden. The
difference being that superficial bacterial burden may respond to topical antimicrobials
whereas deep infections usually require the use of systemic medications.

For superficial infection, think of For deep infection, think of
NERDS _ STONES
Nonhealing wounds Size is bigger
Exudative wounds Temperature increased
Red and bleeding granulation tissue (friable) Os [probe to or exposed bone]
Debris (yellow or black necrotic tissue) New or satellite areas of breakdown
Smell or unpleasant odour from the wound Exudate, erythema, edema
Smell
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M is for MOISTURE

E T Too Wet:

00 Dry:
Presence of eschar, slower ‘2- Maceration and excoriation damages
stage’ healing periwound skin and slows healing
Just right:

Warm, moist wound healing

| |

An imbalance in moisture results in:
* Desiccation - slows epithelial cell migration
* Maceration - damage to wound margin

The aim is to restore epithelial cell migration through the
management of exudate and its underlying causes(?4). At
the edges of the wound keratinocytes proliferate and
produce daughter cells to migrate into the wound bed. If
a scab is present proteases have to break down and clear
a path for the keratinocytes to burrow underneath the
scab. But in a moist environment, without a scab, the
migration is easier and healing is accelerated. This
discovery led to development of the concept of moist
wound healing(23). While this new layer of cells is
delicate, most modern wound dressings do not remove
them when the dressing is changed. However, if a dressing is allowed to dry out or adhere to
the wound, traumatic removal of the dressing may harm the delicate new epithelial layer(26).

Singer et al NEJM 1999

Moisture in a wound can be modified directly or indirectly(27):
* Direct
o The use of absorbent or moisture-balancing dressings
o The use of compression and/or elevation to eliminate fluid from the wound site
o The use of Topical Negative Pressure (TNP) with devises such as the VAC -
Vacuum Assisted Closure
* Indirect
o Control of infection or bacterial load
o Control of oedema by systemic therapy such as the treatment of heart failure
o Use of immunosuppression or steroids to control inflammatory exudate from
wounds such as pyoderma gangrenousum, vasculitic or rheumatoid ulcers

General observations about dressings:
* Dressing that contribute to wound moisture include TenderWet, hydrogels, Honey,
Iodosorb Paste and other “Wet” dressings.
* Dressings that conserve moisture (stop if from evaporating away and/or handle a
small amount of exudate) include films and hydrocolloids.
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* Moderate amounts of exudate can be managed by hydrofibres, alginates, foams, simple
dressings (like melolin if changed frequently) and dressings which contain these items
as one of its components. An example of a combination dressing is the Aquacel
Surgical, which has a hydrofibre interface and a hydrocolloid adhesive backing.

* High amounts of exudate need either much more frequent changes of simpler
dressings (such as combine) or use of high absorbency dressings such as Zetuvit or
Drymax. Alternatively incontinence aids (with the elastic trimmed off) can be secured
to the exuding area. Products like blueys/pinkies and improperly secured
incontinence aids can be trip hazards so should not be used on mobile, or potentially
mobile, patients.

* Other options. There are some dressings which will allow the exudate to pass through
to a secondary dressings so that the primary dressing does not have to get changed as
often as the cheaper secondary dressing but still provide the benefits of the longer
wear time for the primary dressing (examples are mepilex transfer, aquacel, tulle gras,
and silicone interface dressings). Exudate management systems involving
hydrocolloid seals and plastic bags are also an option. Topical negative pressure
therapy can also be considered.
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E is for EDGES

-

Advancing: Not Advancing:

Healing is taking place Go back to your assessment. Is there
a risk factor that has not been
addressed? Seek help.

Wound edges that are:

* rolled

* atadifferent level to the wound bed

* undermined
do not allow for the migration of keratinocytes across the wound bed. Addressing the
underlying cause should be the answer, but debridement or the use of adjunctive therapies
may need to be considered. The aim is to encourage keratinocyte migration and wound
contraction; this will be seen as an advancing wound edge and reduction in wound bed size(®).
The edges really are the final indicator to let you know that everything else you did with T, I,
and M is working or not.

Also, the edges can give us information to help diagnose the type of wound. Below is a table
showing edge characteristics and their likely correlations to wound type. However, this is just
a guide and not a diagnosis by itself.

Wound edge characteristics
Edges Type of wound
Sloping Venous ulcer
Punched out Arterial ulcer
Rolled Basal cell carcinoma
Raised Squamous cell carcinoma
Undermining Pressure ulcer
Calloused Diabetic foot ulcer
Purple Vasculitic

The other thing to remember is that these edges, and the periwound skin, need to be
protected during the course of the wound treatment. Things like excess moisture and
increased bioburden levels can affect the periwound skin. The use of adhesives can cause
damage from their frequent removal or may trigger an allergic response. Products used to
debride necrotic tissue can be just as ready to break down the healthy tissue so care must be
taken.

The use of moisturizers/emollients and an adequate intake of water, daily, help to give the
skin resilience(?8). Simple periwound skin protection can be obtained by using barrier wipes,
creams or sprays(11), In some cases, exudate management bags, hydrocolloid dressings and
pastes need to be used to ensure adequate protection.

To try and simplify all of this information, a chart that plots tissue type, exudate levels and the
presences/absence of infection can be used to help summarize options. But remember, every
person is different, every wound is different, so use this as a guide only. And if a wound does
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not show improvement within 2-4 weeks of optimum care, do a full patient re-assessment and
consider further collaboration with others.

Investigation

Do we have enough information to understand the underlying
problem (diagnosis) and create a comprehensive management
plan, or do we need more? Examples of investigations we can
do at the beside are things like checking for the presence of
pulses and sensation. Get into the practice (on healthy patients)
of finding brachial, dorsalis pedis, posterior tibial and popliteal
pulses. We don’t tend to use these often so don’t get much
practice. Also, having, and knowing how to use, a monofilament
pen or tuning fork to determine sensation perception is very
useful.

Carotid

Brachial

Radial
Ulnar

Femoral

Other investigations undertaken by the doctors include Popmenl

pathology and medical imaging. You can always recommend
investigations be done when discussing your patient with the
doctor. For example, in a wound with bone on view, it is 7 Dorsalis pedis
reasonable to recommend imaging for osteomyelitis. In legs with signs of arterial or venous
disease, it is reasonable to recommend an ABPI. For the wound bed that is friable, has an odd
or pearly texture, especially where the patient has a history of skin cancers, it is reasonable to
recommend a biopsy. The doctor may or may not wish to include this in their plan, but at

least you have brought attention to a potential problem. Remember to use your SBAR
communication skills when making these recommendations.

Posterior tibial

Diagnosis

We understand a diagnosis to be the identification of a disease or medical condition by
examination of the signs, symptoms and any tests performed(??). Some diagnoses are
obvious, like when the patient hits their arm on the rollator and gets a skin tear. This is a skin
tear (with appropriate STAR category) secondary to trauma. We can usually put a diagnosis
to the acute wounds and some chronic wounds like pressure injuries. However, other chronic
wounds that are not healing with optimum treatment may either have no diagnosis, or the
wrong one. Let’s have another look at the woman who hit her arm on the rollator. The wound
is cleaned, edges re-apposed, and dressing with compression applied. After a few months the
woman is seen again, she still has a small area that appears to heal, then gets a bit crusty and
starts bleeding again. The area is slightly raised compared to the surrounding skin. Is the
diagnosis of skin tear still appropriate? Or should there be further investigations to
determine what is happening at the cellular level to stop this wound completely healing? This
is where we need to collect as much information and discuss the need for further
investigations and possibly referral with the treating team.

Some examples of wound diagnoses are:
* Skin Tear (category 1a, 1b, 2a, 2b or 3 as per the STAR classification system - see
Appendix B)
* Pressure Injury (stage I, I1, I1I, IV, mucosal, unstageable, or suspected deep tissue injury
as per the NPUAP classification system - see Appendix C)
* Surgical
* Diabetic Foot Ulcer
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* Venous Ulcer

* Arterial Ulcer

* Mixed Venous/Arterial Ulcer

* Cancer (SCC, BCC, solar keratosis, melanoma, and many others)
* Vasculitis

* Pyoderma Gangrenosum

* Too many dermatological conditions to mention!

The important thing to remember is that we need to know what it is to be able to create the
most appropriate care plan. Failure to correctly diagnose a wound type may result in failed
management and wasted resources. Interventions based on accurate diagnosis delivers
benefits to patients, healthcare systems and society39. Let’s look at the person with chest
pain that we sent home. What's going to happen? Is the pain going to come back? Get worse?
This patient is likely to re-present to hospital time and time again with the same symptoms, or
worse. The underlying condition (whatever is causing the infarct) is not likely to improve by
itself and will generally follow a deteriorating course. So now let’s look at a person with an
infected ulcer. It's been there a while, the antibiotics reduce the redness and swelling and the
wound appears to start healing, but it has done this before, and will do it again. Why? We
have no diagnosis so we don’t know why. Because we have not treated the cause we have
wasted time and resources and the person with the wound has to continue to live with it and
bear the costs, everyday. What if the diagnosis of the wound is a squamous cell carcinoma or
peripheral venous disease? We need a diagnosis to ensure the wound is adequately managed
and all contributory factors are addressed(2% 31), As our society continues to age, and lifestyle
diseases continue to increase, the problem of pressure injuries and diabetic ulcers is growing.
These and other common types of chronic wounds will require accurate and concise diagnosis
and appropriate treatment as part of holistic care(2),

Implementation

Once you have collected your history, done your examination, completed any other
investigations and determined the wound diagnosis, you will be ready to put together your
comprehensive wound care plan. In all of these previous steps you will have identified risks
to healing or other things that will impact on healing or your care plan. For example:

History * Smoking * Education to quit smoking
* Heart Failure with Fluid The treating team will be managing the fluid overload, but the

overload condition will impact on any plans for compression:
* Loss of 10kg in the last 2 compression shifts the fluid from the legs back into circulation,
months which will exacerbate the fluid overload problem.

* Refer to dietician for nutritional support in light of the extra
requirements needed for wound healing

Examination | >50% slough * debride
High exudate * Manage moisture, prevent periwound maceration
Oedema * Manage oedema

Varicose veins, ankle flair,
haemosiderin staining
Palpable dorsalis pedis,

warm feet.

Investigation | ABPI: Leftleg 1, Rightleg 1.1 | Legs will tolerate compression but there is still the problem of
Long duration of ulcer (6 fluid shifts.
years) and ‘lumpy’ tissue in  |» Discuss with the treating team the need to rule out Marjolin’s
part of the wound base ulcer via biospy.

Diagnosis ?Venous Leg Ulcer Discuss with the treating team the need for a diagnosis and plan

for compression.
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Collaboration

Communication and collaboration in wound care is essential. Gottrup(32) refers to a study
done in one hospital in Copenhagen where they found in the majority of cases that:

* Chronic wounds were not having diagnostic examinations

* Venous leg ulcers were not receiving compression therapy

* Patients with foot ulcers were not being assessed for Diabetes Mellitus

* Patients with pressure ulcers were not having off-loading treatment
Why? Did they not have a diagnosis or were the people looking after these patients missing
the necessary skills? Gottrup proposes that to remedy this and provide optimum care for the
complex wound care patient, care needs to be delivered by teams, and not individuals.

Who are the collaborators that make up these teams? We mentioned the patient’s treating
team, specialists and allied health above. What about the patient and their family/carers or
other support in the home? Are they in a nursing home? For the complex, chronic wound,
evidence tells us that we need a coordinated, multidisciplinary care team, including
participation from at-home caregivers and the patient, for optimum results. Specialist-lead
advanced care is needed when there is evidence of ischemia, inability to comply with wound-
care regimens, suspected malignancy, and peripheral arterial disease(33). This is best
supplemented with a member of the allied health care team (for example, occupational
therapist, physical therapist, podiatrist, dietitian, social worker and so on)®).

How do you know when to refer? Whenever you are in doubt regarding etiology, suspected
malignancy, evidence of ischemia or wounds that do not demonstrate an adequate response
to treatment(33). By getting the right people involved we can allow for earlier diagnosis, better
management, and may reduce the cost of treating wounds®3). With the level of complexity in
the patients we see, accurate wound diagnosis and development of successful treatments
plans can be quite challenging(?). But it can be equally rewarding.

Assessment tools used in wound management

Since 1970 we have known that a standardized method for measuring wound healing is
needed(34). Regular assessment, documenting progress and assessing the effectiveness of
treatment maximizes healing rates3>). For chronic wounds, those wounds which do not heal
in a timely manner, the benefits of using a standardized assessment tool can be significant(36),
There are many factors, systemic, regional, local and environmental, that can impair wound
healing and increase the risk of an acute wound becoming a chronic wound(®). The systematic
assessment and collection of data minimises this risk(®7). Where assessments are not
performed correctly there is the risk of delayed healing and the potential for serious
complications associated with living with a wound for a prolonged period of time37). Not only
are there risks associated with reduced skin barrier function, such as infection, but there is
often pain, social isolation, and poorer quality of life(38 39). Delayed wound healing requires
additional nursing and medical resources, higher costs of consumables in wound care, and
potentially higher costs of hospital lengths of stay to treat complications®7). The ever-
expanding market of dressing products only adds to worsen the situation when you combine
a poor assessment with an inappropriate and expensive dressing selection®4). Conversely,
where skilled clinicians use a standardized framework which clearly guides Nurses from
assessment through to implementing and monitoring wound care plans that correctly address
the factors impacting on wound healing, healing times are reduced, patient suffering is
reduced and the overall economic burden is reduced(36-38), By addressing the systemic causes
of wounds and impaired healing, such as referrals to vascular or dermatological specialists,
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there is also the potential for reducing the risk of future wounds occurring or reducing their
duration(40,41),

The ideal wound assessment tool (WAT) will lead clinicians from assessment and diagnosis
through to setting clear healing objectives and wound care plans. It will be grounded in
research and evidence, and fast to use for clinicians of all knowledge levels(#2-45), AWMA has
created a set of standards for wound management(#®) in which they include recommendations
for assessment, planning and documentation. Their recommendations are summarized in
Table 1. The recommendations from the AWMA standards adhere to this ideal and can be
grouped as initial assessment (patient history and systemic observations), optional
assessment (regional observations and investigations relevant to wound location and
aetiology), ongoing assessment (wound bed and local area) and care planning (management
plan, collaboration, documentation and evaluation)®®). These recommendations are very
broad and AWMA does not provide specifics on how this should be done.

These recommendations were the basis for a literature review investigating a number of
wound assessment tools and how they compared to the AWMA standard. You can read this
review in full on my website (http:// woundcareresource.com/downloads/litreview-wat.pdf).
The review shows that no single tool encompassed all recommendations from the AWMA
standards, however the GCUH WCP covered more items than the comparison tools. This was
still less than half of AWMA'’s total recommendations.

While all the review articles agreed that comprehensive wound assessment is needed, such a
comprehensive tool as outlined by AWMA would not be practical, and would not be used by
Nurses. This was reflected in the audit of the GCUH WCP where (on average) half of the items
on the tool were not completed. Nurses mainly used the WCP only as a means to record what
dressings were applied to the wound. Arguably, the greater number of assessment items
means the greater the ability to detect variation(*7) but also the more time consuming to
administer and therefore more costly(“8). The modern care environment is one where nurses
find they have more responsibilities, less time and high staff turnover rates; all of which are
barriers to ensuring consistent use of a WAT(38.45.49), However, it is important to remember
that correct completion of the WAT showing evidence based decision making processes which
are clear, consistent, and coherent will reduce the risk of poor practice and, subsequently, the
risk of litigation(50),
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Table 1 Recommendations for inclusion in a wound tool, modified from AWMA standards

Initial Assessment Ongoing Assessment Optional Assessment Care Planning
when indicated
Reason for Presentation Wound type/Aetiology Risk assessments (falls, Short and long term goals
skin integrity)
Health History Duration Vascular assessment Management Plan to optimize wound
healing potential
Age Location Sensory assessment Individual and carer preference, ability
and willingness to participate
Previous wound history and Dimensions Nutritional assessment Evidence of inter-professional

outcome

communication and care

Medication history

Wound bed characteristics (tissue type
and foreign bodies)

Psychological
assessment

Comprehensive and chronological
documentation

Psychosocial implications
resulting from wounding

Wound edges appearance

Medical imaging

Effectiveness

Nutritional status

Peri-wound appearance

Pathology

Increase awareness of healthy lifestyle
choices

Sensitivities and allergies

Exudate

Promote activity and mobility activities

Relevant diagnostics and
investigations

Odour

Pain assessment

Inflammation/Infection

Vital signs Wound Pain

Individual’s perceptions of

wound healing goals
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The digital age

Collection of information in the digital age has allowed us to access the data easier, to quickly
determine trends in healing, or to use the information for research (for example, assessing
indicators of potential venus leg ulcer recurrence °1)). The internet provides us with a wealth
of wound management information, some excellent (Wounds International, World Wide
Wounds) and some which are, well let’s say, not peer reviewed... Within our healthcare
settings the majority of our WATSs are still paper-based and we continue to measure with
disposable rulers. However, the digital age is encroaching on wound care.

In my opinion, the most significant of these has been the introduction of the digital camera.
Being able to quickly, easily and accurately record the progress of a wound through these
images has been incredibly helpful, increasing objectivity in temporal assessment. Wound
measurement is also a hotly debated topic as, over the years, each new technology has
promised to become the gold standard for wound measurement (um, no, we still don’t have
one). The problem being, it is quick and easy to measure a wound with a ruler or trace it on a
ruled piece of acetate and count the squares. These tools are cheap and easy to have handy.
3D cameras and the software to run them, digital planimetry devices and their consumables,
all have high costs and take time to learn. While studies have shown that the accuracy of
these more expensive devices is greater than that of the standard ruler measurements(>2), the
question is - how accurate do you need the measurement to be? Inter-rater and intra-rater
reliability has regularly been shown to be high for simple measurements such as those with a
ruler. However the ruler measurement itself has been proven to consistently over-estimate
the wound size(53). So does it matter if the size is consistently over-estimated in the clinical
setting? It will still show a trend, which is what is required to assist in clinical decision-
making. But now we come to the point in time where everyone has a camera, and the
software that can be used to calculate the wound size is either very cheap (MOWA) or free
(Image]). While some of the pitfalls of wound photography will be mentioned shortly, I think
that it is safe to say that with the accuracy and non-contact nature of taking the photo, the
minimal expense required, the tech-savvy nature of nurses and speed of measurement, this
type of wound measurement will increase in clinical use.
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Appendix A — Student Assessment Tool

History

*  What is the complaint?

* How long has it existed?

* \What has been done about the
complaint so far?

* Medical History

* Surgical History

¢ Medications

* Social History

¢ Ever Smoked

¢ Alcohol Intake

* Mobility
* Allergies
* Diet

Examination

* Systemic
* Regional
e Local Location
Size
o Tissue

o Inflammation

o Moisture

o Edges
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Investigations

Diagnosis

Intervention

Cleansing

Emollient/Barrier

Primary Dressing

Secondary Dressing

Retention/Compression

Dressing change frequency

Review:
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Appendix B —-STAR Skin Tear Classification
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Appendix C — Pressure Injury Classifications

http://www.gearinteractive.com.au

Category/Stage I: Non-blanchable redness of intact skin

Intact skin with non-blanchable erythema of a localized area usually over a bony prominence.
Discoloration of the skin, warmth, edema, hardness or pain may also be present. Darkly
pigmented skin may not have visible blanching. Further description: The area may be
painful, firm, soft, warmer or cooler as compared to adjacent tissue. Category/Stage | may be
difficult to detect in individuals with dark skin tones. May indicate “at risk” persons.

http://www.gearinteractive.com.au

Category/Stage II: Partial thickness skin loss or blister

Partial thickness loss of dermis presenting as a shallow open ulcer with a red pink wound bed,
without slough. May also present as an intact or open/ruptured serum- filled or sero-
sanginous filled blister. Further description: Presents as a shiny or dry shallow ulcer without
slough or bruising. This category/stage should not be used to describe skin tears, tape burns,
incontinence associated dermatitis, maceration or excoriation.
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Category/Stage III: Full thickness skin loss (fat visible)

Full thickness tissue loss. Subcutaneous fat may be visible but bone, tendon or muscle are not
exposed. Some slough may be present. May include undermining and tunneling.

Further description: The depth of a Category/Stage IlI pressure ulcer varies by anatomical
location. The bridge of the nose, ear, occiput and malleolus do not have (adipose)
subcutaneous tissue and Category/Stage III ulcers can be shallow. In contrast, areas of
significant adiposity can develop extremely deep Category/Stage Il pressure ulcers.
Bone/tendon is not visible or directly palpable.

Category/Stage IV: Full thickness tissue loss (muscle/bone visible)

Full thickness tissue loss with exposed bone, tendon or muscle. Slough or eschar may be
present. Often include undermining and tunneling. Further description: The depth of a
Category/Stage IV pressure ulcer varies by anatomical location. The bridge of the nose, ear,
occiput and malleolus do not have (adipose) subcutaneous tissue and these ulcers can be
shallow. Category/Stage IV ulcers can extend into muscle and/or supporting structures (e.g.,
fascia, tendon or joint capsule) making osteomyelitis or osteitis likely to occur. Exposed
bone/muscle is visible or directly palpable.
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Unstageable/ Unclassified: Full thickness skin or tissue loss - depth unknown

Full thickness tissue loss in which actual depth of the ulcer is completely obscured by slough
(vellow, tan, gray, green or brown) and/or eschar (tan, brown or black) in the wound bed.
Further description: Until enough slough and/or eschar are removed to expose the base of
the wound, the true depth cannot be determined; but it will be either a Category/Stage III or
[V. Stable (dry, adherent, intact without erythema or fluctuance) eschar on the heels serves as
“the body’s natural (biological) cover” and should not be removed.

Suspected Deep Tissue Injury-depth unknown

Purple or maroon localized area of discolored intact skin or blood-filled blister due to damage
of underlying soft tissue from pressure and/or shear. Further description: The area may be
preceded by tissue that is painful, firm, mushy, boggy, warmer or cooler as compared to
adjacent tissue. Deep tissue injury may be difficult to detect in individuals with dark skin
tones. Evolution may include a thin blister over a dark wound bed. The wound may further
evolve and become covered by thin eschar. Evolution may be rapid exposing additional layers
of tissue even with treatment.

Information from The Australian Wound Management Association (AWMA) Pan Pacific

Guideline Development Steering Committee and the European Pressure Ulcer Advisory Panel
/ National Pressure Ulcer Advisory Panel.(54 55)
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