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Achieving Closure: 
Management & Treatment of Wounds
DR. MICHAEL KING BVSc MS DIPLOMATE ACVS

Just like in humans, a variety of skin wounds are encountered in veterinary medicine, 
from simple lacerations and bite wounds, through to burns and extensive abrasions.

Unlike humans, our patients have a much more developed subdermal plexus, with 
penetrating vessels that run more parallel to the skin surface. This allows the greater 
mobility of skin seen in cats and dogs, and has implications in how we treat wounds in 
our veterinary species.

Healing of Skin

The healing process is divided into three main phases:

 } Inflammatory/Debridement

 } Repair

 } Maturation

The inflammatory phase generally lasts 3-5 days, and is largely mediated by white blood 
cells. At the time of the initial injury blood fills the wound, lavaging it to some degree, 
and then forming a clot. Fibrin within the clot transforms it into a sort of scaffolding 
called the Extracellular Matrix (ECM), which forms the basis of the healing process. 

Leucocytes act to remove bacteria, and degrade necrotic tissue, often creating purulent 
fluid as they do so. 

Once the wound is clean, the repair phase begins, and can last days or weeks depending 
on the size of the wound. This consists of a combination of fibroplasia, angiogenesis, 
wound contraction, and finally epitheliorization. In abrasions and larger wounds this is 
characterized by the formation of granulation tissue - a combination of fibrous tissue 
and new vascular capillaries. Granulation tissue not only provides a good barrier to 
infection, but also a bed over which epitheliorization can occur. 

Specific myofibroblasts within granulation tissue act to contract the wound, decreasing 
its surface area. This continues until the tension force within the wound matches tension 
of the surrounding skin.
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Epithelial cells around the wound replicate, and migrate across the granulation tissue, 
covering the wound in epidermis.

At the end of the repair phase the wound is healed, but still extremely fragile. Over 
the next months and even years, the tissue stratifies and becomes stronger, eventually 
reaching around 80% of normal tensile strength.

Initial Wound Care

Wounds in our veterinary patients actually heal very well, slightly more rapidly in dogs the 
in cats. The main aim of initial wound care is to maximize the efficacy of the normal body 
processes that exist, minimizing further damage, and speeding up the rate of healing.

The first goal is to minimize further contamination of the wound. Lavage to dilute and 
remove bacteria is the mainstay of wound first aid. Ideally using isotonic saline, applied 
through a 35ml syringe and an 18 gauge needle, as this provides the optimum pressure 
of 7-8 psi. However effectively and thoroughly cleaning the wound is more important 
than the exact technique used.

Debridement is crucial, as necrotic tissue provides a substrate for bacteria, and prevents 
the formation of healthy granulation tissue. It can take several days for all dead tissue 
to reveal itself, so multiple procedures may be necessary. Any tissue that has lost its 
vascular supply will not recover, and needs to be removed. The mistake that is usually 
made is to be too conservative in debridement.

Once a wound has been initially cleaned, bandaging continues to provide an environment 
to maximize healing. Different bandaging materials and techniques are necessary at 
different stages of the process:

Bandage Type Examples Use

Adherent
Wet-to-dry 
Dry-to-dry

Debridement

Non-adherent
Adaptic 

Telfa
Repair phase

Medicated
Honey 
Sugar

Antibacterial & 
Inflammatory

Vacuum VAC
Drainage 

Granulation & Contraction

Hydrophilic
Hydrocolloids 

Calcium alginate
Inflammatory phase

Hydrogel Hydrogel Epitheliorization
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The most commonly used bandage during the initial inflammatory phase are wet-to dry 
dressings. Moist gauze applied directly to the wound sucks away exudate, and becomes 
adhered to any devitalized tissue. When the dressing is removed, it debrides the tissue, 
and removes infection. Depending on the amount of contamination and drainage a wet 
to dry bandage may need to be changed even twice daily. They also tend to be non-
selective, and can damage healthy tissues. Hyperosmolar bandaging (such as honey, 
sugar, or hypertonic saline dressings) are currently considered preferable to adherent 
bandages for debridement.

Honey and sugar bandages have been used for thousands of years for the antibacterial 
properties, and have had a strong resurgence recently, especially with the rise of drug-
resistant bacteria.

Once in the repair phase, non-adherent bandages are used to promote granulation and 
epitheliorization, while preventing tissue trauma. These can be used throughout the 
entire repair phase in cases treated with second intention healing.

A variety of medicated dressings are available to promote certain aspects of healing. 
Hydrophilic dressings promote formation of an exudate and enhance natural debridement 
processes. Topical hydrogels can be particularly useful with partial thickness abrasions, 
by keeping a moist environment that promotes epithelialization.

Vacuum Assisted Closure (VAC) has been used for about 10 years now in veterinary 
medicine, but is more established in human patients. By creating a negative pressure 
environment in the wound, active drainage is created for infected wounds, and both 
granulation tissue formation and wound contracture are promoted.

Closure

Surgical closure of wounds is divided into several categories:

 } Primary - Immediate surgical closure of a clean wound.

 } Delayed Primary - Closure of a wound within 3-4 days.

 } Secondary Closure - Surgical closure once granulation tissue is present (> 5 days).

 } Second Intention - Closure through granulation tissue and epitheliorization only.

Which category a wound falls into depends on the degree of contamination, the size of 
the wound, and the location. Only clean wounds, with minimal damage are appropriate 
to close primarily. 

An injury that is treated early, but with slightly more contamination may still be able to 
be treated through delayed primary closure.

Contaminated wounds with devitalized tissues, or with pronounced contamination 
should be treated with secondary closure or through second intention healing.
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Surgical Techniques

Primary closure is generally only possible in cases with minimal or no loss of skin, and 
so usually is simply a matter of re-apposing the skin. In situations where this is difficult, 
tension-relieving techniques (such as Z-plasty, and V-to-Y plasty) are possible. However 
they do not provide additional skin, but just work to relieve pressure in a closure, so are 
applicable in only certain situations. 

For closure of wounds where insufficient skin is available for direct apposition, flaps or 
grafts are required.

Flaps

A flap is created by mobilizing skin into the wound, while maintaining blood supply. They 
can be local flaps, or axial pattern flaps. The loos attachments and significant mobility of 
canine and feline skin means they are very amenable to the use of flaps.

A local flap is created while maintaining a base of connected skin, with the vascular 
supply provided through the subdermal plexus. Dissection beneath the cutaneous 
muscle (where the subdermal plexus resides) is essential for flap survival. 

A variety of patterns are possible, from straight advancement flaps, large rotation flaps, 
or isolated transposition flaps. As long as an appropriate base is created, they are robust, 
and generally heal well.

Axial pattern flaps are specific areas of skin that are served by a particular cutaneous 
vessel, and can be mobilized while maintaining that vessel. These flaps can be extremely 
large, with a relatively small base, and are able to be moved into large wounds some 
distance from the donor site. 

Grafts

In contrast to a flap, a graft is a devitalized section of skin that can be placed over a 
wound at a very distant site. It does require a healthy vascular bed within the wound to 
support it, so is only able to be used where granulation tissue is present, or over healthy 
muscle.

Initially the graft obtains nutrition by absorption of fluid from the granulation bed. 
This is termed plasmatic imbibition. After a few days blood transected blood vessels 
in the graft anastomose with vessels in the wound bed, providing direct nutrition 
through inosculation. Over subsequent weeks new vessels grow into the graft through 
angiogenesis, creating a permanent blood supply, as fibrous adhesions strengthen.

Grafts require a sterile environment, and no movement to be successful. That limits 
their application to areas that can be securely bandaged and immobilized - typically 
distal extremities and certain areas of the head.


