Marie Claire Rippingale Bsc (Hons),
REVN, G-SQP, DipHE CVN, DipAVN (Equine),
Senior Equine Nurse

Marie has worked in equine practice
for |3 years and qualified as an REVN
in 2007.1n 2012, Marie achieved the
Dip AVN (Equine) and was one of the
first equine students to complete the
course. Marie divides her time between
working in practice at Scarsdale Vets
and lecturing on the Veterinary Nursing
Diploma course at Bottle Green Training
in Melbourne, Derby. Marie’s special
interests include: bandaging, foal nursing,
anaesthesia and |V catheter care.

Email: mariediddles@googlemail.com

DOI: 10.1080/17415349.2016.12451 17

CLINICAL

Best practice equine
wound care and

bandaging

Marie Claire Rippingale Bsc(Hons), REVN, G-SaP,

DipHE CVN, DipAVN (Equine), Senior Equine Nurse
Scarsdale Vets, Markeaton Lane, Markeaton, Derby, DE22 4NH

ABSTRACT: Equine wound care can be challenging, time-consuming and
expensive for clients. Equine wounds are an all-too-common occurrence in
veterinary practice and wounds caused by fencing, wire or trauma, such as a kick
from a companion, are regularly seen. As a Registered Veterinary Nurse (RVN]
there are many things to consider when treating these patients to encourage
optimal healing and a swift return to athletic function. This article contains up-
to-date information regarding the correct bandaging of equine patients, including
simple hints and tips for a clinically good result.

Introduction

Equine wound care can be challenging,

time-consuming and expensive for clients.

Equine wounds are an all-too-com-

mon occurrence in veterinary practice
and wounds caused by fencing, wire or
trauma, such as a kick from a compan-
ion, are regularly seen. As a Registered
Veterinary Nurse (RVN) there are many
things to consider when treating these
patients to encourage optimal healing and
a swift return to athletic function.

Wound healing

Before attempting wound care and bandag-
ing, it is important to have some knowledge
of how wounds heal so that an optimal
environment can be created. The four stages
of normal wound healing are explained

in Table 1. Normal wound healing is the
ultimate goal; however, there are 12 key
factors that can inhibit the healing of equine
wounds. These factors are as follows.

« Infection — from contamination at
the time of injury or lack of hygienic
care after the initial wound has been
sustained. Infection is also commonly
associated with the presence of necrotic
or foreign material.

« Movement - it is difficult to get equine
patients to stay still. Movement can
reopen wounds and cause dressings to
slip and become detrimental to wound
healing. Movement delays healing
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mainly associated with superficial or
deep tissue.

Foreign bodies — the most common rea-
son for non-healing wounds. These can
include sand and grit particles, wood/
plant matter, necrotic tissue, sutures
and even hair from clipping around the
wound. Bone sequestration can prolong
inflammation and have a negative effect
on healing.

Necrotic tissue, e.g. devitalised tendon,
muscle or bone, disrupts healing, so
careful debridement prior to closure can
assist healing.

Continued trauma — most commonly
occurs on the distal limb when bandaging
has ceased prematurely. Young stock are
more prone to exhibiting this behaviour
and the RVN must be quick to intervene
to reduce damage to the wound.

Poor blood supply due to major vessel
damage or anaemia. This can cause
reduced oxygen supply to tissues and
slow the healing process. The dorsal hock
carries a high risk for this complication.

Poor oxygen supply - lowered systemic
oxygen concentration due to reduced
blood flow slows healing and increases
inflammation.

Poor nutritional and health status —
older patients heal more slowly than
younger patients. Disorders such as
Cushing’s disease should also receive
special consideration, as well as patients
receiving steroid treatment.
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PYTable 1. The stages of wound healing (Hollis & King, 201 1)

Stage of wound healing Action in the wound

Stage |: Haemostasis (stemming of the bleeding) | Bleeding stops and a clot forms over the wound.

Stage 2: Inflammation (natural debridement) White blood cells called neutrophils and macrophages begin a clean-up process. Slough and exudate (discharge)

are produced as a by-product. Inflammation is most active 2—3 days after injury

Stage 3: Proliferation (true healing) A healthy blood supply forms at the edges of the wound to provide a healthy bed for epitheliasation (healing).

The wound contracts down in size

Stage 4: Maturation (scar maturity) Collagen is laid down to give the wound a greater tensile strength. This process continues many months post-in-

jury

P Table 2. Wound lavage solutions and when to use them (Hollis & King, 201 1)

Wound presentation

Suitable wound lavage solution

amounts of devitalised tissue

First presentation of a very dirty wound or a heavily infected wound with large

practice

Sterile saline 0.9%, Hartmann'’s or lactated Ringer’s solution. One litre minimum
per 5 cm diameter of wound. These fluids should be warmed to body temper-
ature.Very dirty wounds that are heavily infected can be further lavaged with

a dilute solution of chlorhexidine (0.5%) or povidine iodine at |%.This should
only be required once and should not be continued as the wound begins to
granulate, as these products negatively affect wound contraction and epitheliali-
sation. This point is a heavily debated area where there will be contradictions in

All presenting wounds

Sterile saline 0.9%, Hartmann'’s or lactated Ringer's solution. These fluids should
be warmed to body temperature

Follow-up and dressing change

Sterile saline 0.9% (warmed cans of saline may be useful, especially if the owner
is required to cleanse the wound at home)

o Local factors, e.g. large tissue deficit
or wound sutures being too tight.
Accumulated fluids can provide an ideal
medium for bacteria to colonise and
thrive in.

« latrogenic factors, e.g. incisions, swab-
bing and use of veterinary instruments,
poor aseptic technique and inappropri-
ate suture used for the wound type.

o Genetic factors - it is well documented
that ponies heal faster than horses
(Wilmink, Weeren, Stolk, Mil, &
Barneveld, 1999). Ponies are believed
to have a more effective acute inflam-
matory response, which can lead to
reduced infection rates. Horses are
thought to be more prone to exuberant
granulation tissue formation, which also
slows the healing process.

o Cell transformation, e.g. sarcoid forma-
tion (Knottenbelt, 2003).

If a wound is not healing as expected, each
of these factors should be assessed in turn to
help to determine and correct the problem.

Wound cleaning

One way to minimise the likelihood of

the patient developing a wound infection
is early lavage and debridement. The area
around the wound should be clipped.
Clippers should be clean and the blades
should be sharp and lubricated. Sterile
wound hydrogel can be applied to the
wound during this process to prevent stray
hairs contaminating the wound (Pritchard,
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2015). This hydrogel must be removed
afterwards so the wound can be thoroughly
lavaged. Sterile saline is usually the fluid of
choice for lavage. Antiseptics should be used
with caution, as their action can actually
compromise healing in some cases (Hollis &
King, 2011). Antiseptic solutions are usually
reserved for severely contaminated wounds
and only used at very low concentrations.
Table 2 provides a guideline for wound
lavage solutions and when to use them. The
importance of good hygiene in wound care
should not be overlooked. Gloves should

be worn when examining wounds and
changed between patients to reduce the risk
of spreading any infection present
(Pritchard, 2015).

Bandages

Bandages have a number of roles in prac-
tice and these are displayed in Table 3.
Many of these roles are involved in pre-
venting the 12 factors that delay healing,
e.g. infection, movement and continued
trauma. This makes a properly applied
bandage a powerful tool for the RVN

in practice when assisting with optimal
wound healing. Unfortunately, a poorly
applied bandage can actually assist some
of the 12 factors that delay healing, as
follows.

 Poor blood supply and poor oxygena-
tion can be enhanced by a bandage that
has been applied too tightly.

« Movement can be assisted by a bandage
that has been applied too loosely.

» Continued trauma and infection can be
assisted by a bandage that has slipped
down, allowing the patient/bacteria
access to the wound.

This is why it is so important to apply a
bandage correctly and monitor it to reduce
the risk of any complications occurring.
Bandages should be applied in a holistic
fashion, and this means taking into con-
sideration the conformation and tempera-
ment of the patient (Pritchard, 2015). For
example, when bandaging a very young or
sensitive horse, it would be important not
to apply the bandage too tightly and to use
as few layers as is permissible to achieve
optimal wound healing. This would help
to reduce the risk of the patient interfering
with the bandage, e.g. biting it or trying to
kick it off. A pressage bandage could also be
considered for these patients.

Each leg should be dressed individually, with
no two dressings exactly the same. It is also
important to provide support in the form
of a stable bandage to the soft tissues in the
contralateral limb (Smith & Haylock, 2012).
This is especially important in severely lame
horses to prevent complications such as
laminitis and tendon strains. RVNs should
be willing to adapt the bandage if complica-
tions occur. For example, if a bandage sore
is present at a dressing change, the bandage
should be altered to prevent the sore from
progressing (Pritchard, 2015).

Bandages are made up of three layers: a
primary layer, a secondary layer and a
tertiary layer.
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P Table 3. The role of the bandage in equine veterinary practice (Miller-Smith, 2006)

CLINICAL

Role of bandage

Benefit to the patient

Support (fractures, tendon/ligament injuries)

Helps to reduce pain and swelling

Give additional support to internal structures

Protection From infection or other contaminates
From self-mutilation
Holds dressings in place

Pressure To help stop haemorrhage

To help to reduce swelling

Immobilisation

To restrict movement of joints/soft tissue injuries

To reduce pain levels

To provide comfort

The primary layer - wound dressings
This article will mainly focus on bandaging;
however, wound dressings form the first part
or primary layer of the bandage. It is well
known that wounds heal best in a warm,
moist environment and this can be achieved
with the use of a wound dressing (Packer &
Devaney, 2011). There are many dressings
available on the market and the best practice
is to select one that will provide the most
optimal healing conditions for the specific
wound being dealt with. Table 4 provides a
summary of the main types of wound dress-

ings available and when they should be used.

The secondary layer

The secondary layer is essentially used

to keep the primary dressing in place,
provide protection and absorption of
discharge as well as helping to prevent
movement. Materials used for this include
aroll of soft orthopaedic padding, e.g.
Softban (BSN), and cotton wool. These
padding materials are held in place with

a stretchy, conforming, mesh bandage,

e.g. Knitfirm (Millpledge). Care should be
taken when applying a Knitfirm bandage.
It should never be applied directly to the
skin because it can cause damage. An inch
of cotton wool should be visible above and
below the bandage once the Knitfirm has
been applied to protect the patient’s skin.

Bandage sores are commonly seen in equine
practice on the lower limb of the horse. The
lower limb of the horse does not contain
any muscle; therefore, bandages are often
applied over large bony prominences, e.g.
the medial malleolus in the tarsus and

the accessory carpal bone in the carpus.
Bandage sores develop when pressure is
applied over the thin skin in these areas
(Pritchard, 2015). The following are some
top tips for preventing bandage sores.

 Applying extra padding in the second-
ary layer, e.g. cotton wool, can help to
prevent bandage sores from occurring.

o “Doughnuts” made from rolled up
Softban (BSN) or cotton wool can be
applied directly to the bony prominence
before the bandage is put on top to help
to pad and protect it (Figure 1).

« Using bandaging materials that are at
least 15-cm wide is thought to reduce
areas of focalised pressure that can
predispose to the formation of bandage
sores (Pritchard, 2015).

o Each layer of bandage applied should
overlap the previous layer by 50% so
that an even pressure is achieved.

For most bandages in equine practice,
two layers of cotton wool and Knitfirm
are applied over one layer of orthopaedic
padding. However, for a Robert Jones
Bandage, which is used to immobilise
fractures, the bandage should end up
approximately 3 times the width of the
limb that is being dressed (approximately
3 to 4 layers) (Smith & Haylock, 2012).

The tertiary layer
This is the protective outer layer that is
usually achieved by using self-adhesive,

7Y Figure 1. Doughnuts can be used to pad
out bony prominences. This can help to
prevent pressure sores
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conforming bandages such as Co-plus
(BSN). These bandages should be applied
carefully as they are stretchy, so it is easy to
put them on too tightly. The aim is to get

a neat, even finish with no areas of focal-
ised pressure or creases. An adhesive layer
such as Tensoplast (BSN) can be applied at
the top and bottom of the bandage to help
keep it in place, and to prevent any bedding
getting down the top and contaminating
the wound. It is also worth noting that
Tensoplast could be used as the tertiary
layer when bandaging over the carpus or the
tarsus, as it is not easy to overstretch, and
this can help to reduce complications such
as bandage sores in these areas. Tensoplast
is also a good, robust material to use when
bandaging horses in theatre after orthopae-
dic surgery, as it will endure the recovery
process well.

Sub-bandage pressures

Most recommendations associated with
distal limb bandaging in horses arise

from textbook guidelines based on author
experience, as there is very little evidence
relating the correct sub-bandage pressure in
equine distal limbs (Canada, Beard, Guyan,
& White, 2016). Owing to the prevalence

of lymphoedema in human patients, there
is a large volume of information available
regarding human patients compared with
the veterinary literature. Recommended
sub-bandage pressures for oedematous
limbs vary in the literature, with pressures
from as low as 15 mmHg to as high as

120 mmHg. More recently, research in

this area has demonstrated that pressures
within 40-60 mmHg have the greatest
efficacy in oedema reduction in human legs
(Canada et al., 2016). Canada et al. (2016)
demonstrated that a distal limb compression
bandage (DLCB) exerted a total sub-band-
age pressure of > 120 mmHg for up to 96
hours post-application. This value exceeds
the figures recommended for effective
oedema reduction in human patients. Direct
comparison of appropriate sub-bandage
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P Table 4. Different wound dressings and their uses (Packer & Devaney, 201 1)

Wound dressing | Specific properties Commonly used for

Foam dressings Absorb excessive exudate while providing a protective layer. Aids the processes

of moist wound healing, granulation and epithelisation

Wounds producing a large amount of exudate

Wound hydrogels | Hydrogels provide and maintain a moist wound environment. They donate fluid
to the wound and can be used as a filler for a desiccated cavity where they can

restore a physiologically sound, moist wound healing environment

Used when clipping around the wound to prevent hair
contamination. Used in combination with foam dressings in
any type of wound where a moist, warm healing environment

is required
Hydrofibre Hydrofibre dressings are soft, woven pads of carboxymethylcellulose. These Necrotic wounds that require debridement.Wounds produc-
dressings provide a moist wound environment as they transform into a soft ing a large amount of exudate
gel substance when brought into contact with the wound bed by absorbing
exudate. They aid in the debridement of the wound without causing damage to
viable tissues
Hydrocolloid These dressings provide a moist environment for the wound without causing Wounds that require debridement.Wounds that are in the

maceration and were originally designed to soften necrotic tissue to aid in
natural debridement in human health care.They are said to promote angiogene-
sis and fibrinolysis; therefore, they are useful in the proliferation stage of wound
healing

proliferation stage of healing

Silver dressings Silver has an antimicrobial effect against many types of bacteria and is used to Infected wounds

manage infection in wounds.Various types of silver dressings are available

Alginates Alginate dressings are fine, fibrous dressings that absorb exudate. However, alg-
inates should not be used on dry wounds as the fibres may irritate the wound
and there is real risk of wound bed desiccation. Alginate dressings actively stim-
ulate granulation tissue formation through the release of calcium ions. Therefore,
caution should be used when applying these dressings to wounds on the distal

limb of the horse, where excessive granulation tissue can be a problem

Wounds producing a large amount of exudate

Manuka honey Manuka honey is formulated into medical-grade honey, which has prolonged an- | Necrotic or infected wounds
tibacterial effects. It has debriding, antimicrobial and some anti-inflammatory and
antioxidant properties. Normal honey is not recommended as wound exudate
dilutes it quickly, and the dilution reduces the antibacterial effects. It is worth
noting that manuka honey has a very low pH, which can cause low to high levels
of pain. It is reported in the human healthcare sector that some patients cannot
tolerate the dressing and require it to be removed. This would highlight the need
for pain scoring and stringent monitoring in patients where this product is used.
If signs of discomfort are observed, the dressing should be removed and the
area washed. Manuka honey can also cause a profound exudative draw and can
cause the peri-wound environment to become macerated. Therefore, it should

be protected with a hydrocolloid dressing such as duoderm/granuflex.

pressures from human to equine patients
may be inaccurate, although there is a lack
of evidence for the correct sub-bandage
pressures to use in equine patients. It would
be pertinent, therefore, to investigate and
reassess the standard pressures commonly
used in equine distal limb bandages. This
could aid in the reduction of bandage rubs
and pressure sores in equine patients.

Canada et al. (2016) also found that in

the equine distal limb, the distribution of
sub-bandage pressure is not uniform. When
placing dorsal and lateral pressure sensors
on the mid metacarpus of equine patients,
Canada et al. (2016) found that the dorsal
sensor recorded significantly higher pres-
sures than the lateral sensor post bandage
application. Canada et al. (2016) suggested
that the reason for the pressure difference
was the shape of the distal limb. The dorsum
of the metacarpal region is composed of the
extensor tendon and the third metacarpal
bone, which produce a flat surface with very
little soft tissue covering. The lateral and
medial aspects contain a concavity associ-
ated with the suspensory ligament branches
that is interposed between the splint bones
and flexor tendons. It could be presumed
that this concavity inhibits complete com-
pression of the cotton layer of the bandage,
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leading to reduced force being applied to the
skin (Canada et al., 2016). The concept that
applying less pressure to the dorsal aspect

of the metacarpus, in comparison to the
lateral aspect of the metacarpus, during the
bandaging process warrants further investi-
gation. The results of this evaluation would
be relevant to RVNs, especially if a change
in bandaging technique could help reduce
the incidence of pressure sores developing in
equine patients.

How to guide for hock
bandage

The hock is a difficult area to bandage
in equine patients. Complications such

PN Figure 2. Make sure that you have all of
your materials and equipment ready before
you start

as bandage sores are often seen in this
area in combination with bandaging. The
following is a “how-to guide” for applying
a hock bandage to a horse. It contains all
the recommendations and tips written in
this article (Figures 2-17).

i * %

L L

il

Py Figure 3. Ask a competent handler to
restrain your patient for you

Veterinary Nursing Journal @ VOL 31 e December 2016 e Page 371



PN Figure 8. Make sure that the padding is
applied using a 50% overlap per layer. This
will help to ensure that the bandage is

I Figure 4. Apply a tail bandage to the patient applied using an even pressure

if you are bandaging a hindlimb

o

PN Figure 5. Put on a pair of gloves

PY Figure 9. Make sure that the padding is
neat and even

N Figure 6. Apply the wound dressing, being
careful not to touch the side that will be in
contact the wound

.

Py Figure 10. Apply a doughnut if required.
This can also be applied prior to step 7 if
preferred

PN Figure 7. Apply orthopaedic padding to
hold the wound dressing in place
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7Y Figure 11. Apply a layer of cotton wool,
ensuring that a 50% overlap is used for an
even pressure

g

PN Figure 12. Apply a conforming mesh
bandage. Make sure that an inch of cotton
wool is left exposed at the top and the
bottom of the bandage. The conforming
mesh bandage should never be applied
directly to the skin of the horse
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PN Figure 13. Secure the loose ends of the
conforming mesh bandage with pre-cut
pieces of tape. Tucking the ends in can create
a pressure point within the bandage

IY figure 14. The conforming mesh should
look neat and be applied using an even
pressure. For a two layer bandage, steps | |
to 14 should be repeated

Conclusion

A bandage is a powerful tool used by
RVNss in veterinary practice to help
patients to achieve optimal wound
healing. However, it is important to have

a good working knowledge of wound
healing and factors that may interfere with
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7Y Figure 15. Apply the final layer using a
self-adhesive conforming bandage. These
bandages should not be stretched out as
they are applied. A 50% should be used with
each layer

PN Figure 16. The finished bandage should look
neat and be of an even pressure

CLINICAL

PN Figure 17. Feed your patient treats (if
appropriate) and tell them that they have
been well behaved. Take them back to their
stable

this process. A poorly applied bandage
can often do more damage to the wound
than no bandage at all, so rules and
standards must be adhered to if we are to
achieve optimal healing for our patients.
Further research is required on the subject
of equine bandaging techniques so that
turther recommendations can be based
on relevant research rather than anecdotal
guidelines.

References

Canada, N. C,, Beard, W. L, Guyan, M. E,, & White, B. .
(2016). Measurement of distal limb sub-bandage pressure over
96 hours in horses. Retrieved August 29, 2016. from http:/
onlinelibrary.wiley.com/doi/10.1 | | 1/evj.12601 /full

Hollis, G, & King, A. (201 1). How to effectively manage an
infected wound. The Veterinary Nurse, 2, 88-97.

Knottenbelt, D. C. (2003). Handbook of equine wound
management. Edinburgh: Elsevier Science.

Miller-Smith, W. (2006). First aid. In V. Aspinall (Ed.), The
complete textbook of veterinary nursing (p. 397). Edinburgh:
Elsevier Science.

Packer, M., & Devaney, J. (201 I'). Dressings used in equine
traumatic wound care. The Veterinary Nurse, |, 162—-171.

Pritchard, P (2015).The nurse’s role in the management of
equine limb wounds. The Veterinary Nurse, 6, 90-98.

Smith, M., & Haylock, S. . (2012). Basic first aid. In K. Coumbe
(Ed.), The equine veterinary nursing manual (2nd ed. p. 139).
Chichester: Wiley.

Wilmink, J. M., van Weeren, PR, Stolk, PW., Van Mil, F. N,
Barneveld, A. (1999). Differences in second-intention wound
healing between horses and ponies: histological aspects.
Equine Veterinary Journal, 31, 61-67.

Veterinary Nursing Journal @ VOL 371 e December 2016 e Page 373


http://onlinelibrary.wiley.com/doi/10.1111/evj.12601/full
http://onlinelibrary.wiley.com/doi/10.1111/evj.12601/full

	Abstract: 
	Introduction
	Woundhealing
	Woundcleaning
	Bandages
	Theprimarylayer–wounddressings
	Thesecondarylayer
	Thetertiarylayer
	Sub-bandagepressures

	Howtoguideforhockbandage
	Conclusion
	References



