
EQUINE WOUND HEALING 

Normal Wound Healing 
from https://thehorse.com/115825/how-horse-wounds-heal/

The Inflammatory Phase

The horse’s body begins reacting as soon as an injury occurs with the inflammatory 
phase, Welker said. The skin around the wound begins retracting due to tension; 
immobilizing the wound can help reduce this effect, he said. Skin retraction can 
continue for up to 15 days post-injury, he said. Within five to 10 minutes after the horse 
sustains a wound, Welker said, a vessel response occurs. During this response, 
"intense vasoconstriction" (narrowing of the blood vessels) occurs at the wound site, 
followed by vasodilation. It’s during this response that fibrin—an insoluble protein that 
forms the nucleus of a blood clot—arrives at the wound site.
Within 30 minutes of injury, the body’s cellular response kicks in, Welker said. Blood 
platelets and leukocytes (white blood cells) "line up" at the wound site to begin cleaning 
it. These cells are required for healing, he said, and their presence activates the fibrin, 
allowing clotting to begin. And finally, within an hour of injury, the localization response 
takes place. At this point, a fibrin clot has localized damage to just the affected area; the 
clot also prevents contaminants from getting into the horse’s bloodstream or 
surrounding undamaged tissues, Welker said, and forms the framework needed to 
repair the defect. Unfortunately, the localization response comes with a downside, 
Welker said. Because the contaminants have been localized to one central area, 
inflammation (including swelling, redness, heat, and pain) develops. Excessive 
inflammation delays healing, Welker said, and can lead to pressure necrosis, pain, 
scarring, and bacteria development.

The Debridement Phase

The next phase is debridement, which is critical for all wounds and injury healing, 
Welker said: "Healing cannot proceed without the completion of this stage," he said.
The debridement phase takes place when neutrophils (a type of white blood cell 
capable of engulfing and destroying bacteria and other disease agents, immune 
complexes, and cell debris) enter the wound defect and kill bacteria, break down debris, 
and enhance the inflammatory response; unfortunately, when too many neutrophils 
enter the wound, the healing process slows, Welker said. At that point, pus develops, 
which further slows the healing process by breaking down fibrin working to fill the 
defect. To prevent excessive neutrophils from inhibiting healing, he said, keep the 
wound clean and administer antibiotics.
Some inflammation is good, Welker added, but excessive inflammation slows healing.
Epithelialization—which Welker described as the first sign of defect repair—begins 
between eight and 10 hours after a wound occurs. During this stage epithelial cells 
"migrate" under the scab at a rate of 0.2 millimeters per day on the horse’s upper body 
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and 0.09 millimeters per day on the animal’s limbs or lower body, Welker said. Factors 
that inhibit or delay epithelialization, he said, include infection, excessive granulation 
tissue (commonly known as proud flesh), repeated bandage changes, extreme 
hypothermia, and dessication (the wound drying out).

The Repair Phase

By the fourth or fifth day after a wound occur, fibroblasts (cells responsible for forming 
connective tissues) move into the area and begin tying the wound edges together to fill 
the defect. The fibroblasts will continue moving over the defect until they contact other 
fibroblasts. Welker explained that fibroblasts produce a substance that enhances the 
fibrin matrix before producing collagen, which essentially serves as a glue holding the 
layers of skin (or in this case, new epithelial tissue) together.
In the third to sixth day post-injury, Welker said, granulation tissue begins to form and 
subsequently allows wound contraction to occur (more on that in a moment). Welker 
said granulation tissue is an important part of wound healing: It provides a surface for 
the epithelial cells to migrate over, it’s resistant to infection, wound contraction centers 
around it, and it carries the fibroblasts responsible for collagen formation. But 
granulation tissue can cause problems in some cases.
"Horses are overachievers and can keep producing excessive granulation tissue," 
Welker said. "This is when it becomes a problem."
He said he considers granulation tissue that rises above the skin level to be excessive.
Next, Welker discussed wound contraction, the process by which open skin wounds 
reduce in size due to the movement of surrounding full-thickness skin. Welker said 
special cells on the surface of the granulation tissue bed–modified fibroblasts called 
myofibroblasts–draw the full-thickness skin toward the center of the wound.
"Wound contraction works best in areas where the skin is relatively loose (upper body), 
but where skin is relatively tight (lower limb) contraction is much less efficient and will 
result in wider scars," Welker said.

The Maturation Stage

The final stage in wound healing is maturation, Welker said, and it can last for months to 
a year or more, depending on wound severity. In this phase, the number of fibroblasts in 
the area decreases while collagen production and lysis (decomposition) continue, he 
said. Also in this phase, the wound’s tensile strength increases. Welker cautioned that 
once a wound heals fully, the defect’s tensile strength will always be 15-20% weaker 
than the surrounding areas..



Complications 

- healing of equine wounds is complicated by numerous environmental and 
physical factors 

- The following contribute to complications of and challenges to wound healing 
in the horse 

• Infection  
- presence of foreign bodies, debris, soil and environment can exacerbate 
- Longer time taken to assess and clean wound can increase chance of 

infection
- Reduce by proper wound preparation (cleaning, lavage, debridement)
- Antibiotics (systemic (use broad spectrum, bactericidal) or topical - in lavage or 

cream/ointment)

• Movement - movement is the enemy of wound healing! - Dr White 

• Management - proper general management will hinder or help healing 
- how fast is wound assessed? 
- Golden period - 6-8 hrs after injury —> better prognosis, less chance of 

infection 
- Management, treatment and dressing 
- For horse: distance and physical exam, check for other injuries, first aid 

(immobilization + haemostasis), tetanus shot
- Assess extent  of  wound  &  contamination, check tissue deficit by assessing 

skin flap
- For lavage: saline is a good option and wound must be lavage > 7 psi to 

adequately remove material and bacteria. Tap water or dilute antiseptic if 
heavily contaminated 

- Pressure test to check for joint involvement 



- Debridement: local anaestheitc + sedated animal, alpha 2 agonist, will still kick 
you! Excise dead tissue. Use of sterile fly larvae is possible

- Drains - large dead space may result in accumulation of fluid. Keep sterile and 
remove after 24-48 hrs

- Closure of wound: appropriate suture material (synthetic monofilamenrs like 
nylon or PDS). Wound closure will cause wound to heal by primary intention 
which results in a smaller scar. Secondary closure occurs after development of 
normal granulation tissue, occurs in wounds with large  tissue deficit such as 
proximal  limbs, body, neck. 

- Dressing: provide optimal healing conditions. Absorbs exudate. Maintains 
moist environment, protection, increase temp and CO2, O2 to site of wound by 
circulation 

(From Dr White’s lecture) 
1º or  contact  layer  – create  moist  
environment,  absorb  exudate,  gas  
permeable
2º layer  – absorb  &  protect
3º layer  – secure  &  protect  other  layers

• Granulation tissue 
- Otherwise known as proud flesh, ‘exuberant granulation tissue’ is most common 
in horses and prolongs the normal healing process. 

https://www.horseandhound.co.uk/horse-care/vet-advice/proud-flesh-
horses-treatment-60332



• Extent of trauma - wounds containing a foreign body or debris will not heal 
until it has been removed. Check for involvement of synovial structures, obody 
 cavity,  fracture, or affecting tendon 

- reduce trauma by debridement, haemostasis and management of surgical 
trauma 

- Ensure good drainage! 

• Location of the wound - trunk vs distal limb wounds in particular. Trunk 
wounds generally have a  better prognosis 

HEAD WOUNDS

- The head has an excellent blood supply that helps with rapid healing, but there 
is little extra skin over the bones of the face.  Thus, wounds with significant 
skin loss take a long time to heal.  If there is skin loss involved in a new 
wound, a veterinarian may be able to save lots of healing time by repairing it if 
the skin is still viable.

- Head wounds often result in loose flaps of skin.  A veterinarian should repair 
these wounds as soon as possible.  Suturing these wounds saves months of 
healing time and results in improved cosmetic appearance.



- Head wounds often involve bone, which is just under the skin in most places.  
Thus, a common complication of head wounds is damaged and infected bone.  
This may require surgical removal immediately or at a later date.

- The sinuses are air-filled cavities within the skull that communicate with the 
upper respiratory tract.  Wounds fracturing the facial bones and entering into 
these cavities can result in their infection, which can be a chronic and severe 
problem.  Signs of sinus infection are yellow or whitish nasal discharge (often 
with a foul odor), and chronic swelling or drainage at the wound site.

- A severe wound of the head or neck requires assessment of the whole horse 
to ensure that their brain and spinal cord have not been injured.

BODY/TRUNK WOUNDS

Body wounds are common and most heal quickly.  As was discussed with head 
wounds, the critical question is whether the wound involves deeper structures or 
penetrates into the abdominal cavity
A wound that penetrates into the abdominal cavity or chest introduces life-
threatening infection into the cavity and results in severe illness within 
hours.  
Severe abdominal wound, before and after treatment. The wood splinters (shown 
on the far right) penetrated into the abdominal cavity, introducing life-threatening 
infection. Prompt and aggressive treatment was required to save the horse.
Wounds along the top-line lack the ability to drain, and so pose more problems 
healing
Wounds to the underside of the body are common and generally heal well as 
long as there is no forei

gn body and the wound does not penetrate body cavities.
Uncomplicated body wounds (especially chest wounds) left open often heal very 
well by wound contraction.



LOWER LIMB WOUNDS

- Lower limb equine wounds can be serious, even life-threatening, if vital 
structures are involved.

- Vital structures like joints, tendon sheaths, ligaments and bone are just a few 
millimeters from the skin surface.  If these structures are involved, life 
threatening or chronic lameness may result.  Excellent veterinary management 
of these injuries from the beginning is the key to successful outcomes.

- Excessive movement, little loose tissue for contraction, and a poor blood 
supply in the lower limb results in difficult and slow wound healing.

- Overgrowth of healing tissue (proud flesh) is common in lower limb wounds of 
the horse.  Proud flesh is excessive healing tissue that accumulates to a level 
above the wound bed or surrounding skin surface.  It inhibits healing by 
preventing the skin from migrating over the wound bed.  It must be removed 
and managed.  Proper wound care controls the formation of proud flesh.



- Suturing of selected lower limb wounds is usually accompanied by careful 
bandaging or casting, and long-term confinement.  A properly applied cast can 
result in a quick, cosmetic and functional outcome in what otherwise would be 
a slow and difficult healing process.

UPPER LIMB WOUNDS
- Upper limb wounds are common and generally heal rapidly.
- There is much more musculature in the horse’s upper limb than in the lower 

limb, so bone and vital structures are generally less often involved.
- There is a better blood supply here than in the lower limb, which aids wound 

healing.  The additional tissue mass means wound contraction can aid healing 
more than in the lower limb.

- Severe wounds to the upper limb can result in tremendous muscle loss but 
usually this does not reduce function much.

- Cared for properly, most of these wounds with extensive muscle loss heal well 
and result in acceptable function of the limb.

- Veterinarians sometimes choose to repair these wounds by suturing, but often 
recommend treatment leaving the wound open.

SKIN GRAFTS IN THE EQUINE 

General Classification of skin grafts 
https://pdfs.semanticscholar.org/
0321/00db011b7e843bd24e2e35bb45947efa59fc.pdf

https://thehorse.com/16908/skin-grafting-options-for-horse-wounds/

- A skin graft involves the removal and transfer of a healthy piece of skin 
from a donor site on the horse’s body to the wound. The graft attaches to 
the wound bed naturally with the help of fibrin—a protein involved in 
blood clotting. In successful procedures, within 48 hours capillaries 
connect the pieces of skin, by Day 4 or 5 the graft has a blood supply, 
and by Day 10 it’s attached firmly to the wound. 

- fluid accumulation, movement, and infection can lead to failure



-  three types of free (meaning the skin has been detached completely 
from the donor site) skin grafts used on horses: Island grafts, which are 
implanted into the wound, and full-thickness (containing all skin layers) 
or split-thickness (just the epidermis and a portion of the dermis) sheet 
grafts, which are applied as a sheet to the surface of the wound.

Island Grafts
- simplest method of skin grafting is island grafting
- small pieces of full-thickness (containing all skin layers) or partial-

thickness (the epidermis and only a portion of the dermis) skin are 
implanted into a granulating (filling with healthy red tissue) wound for the 



purpose of increasing the area of skin from which epithelial cells can 
migrate to cover the wound

- wounds healed with these grafts do not have very cosmetically appealing 
outcomes.

- Island grafts are subdivided into punch, pinch, and tunnel grafts:
• Punch: The veterinarian takes these small, full-thickness plugs of 

skin, about 1 centimeter apart, from the horse’s abdomen, pectoral 
region, perineum, or neck under the mane, with or without suturing 
the site. Can be tedious - must excise the subcutaneous tissue from 
each plug to expose the underlying blood vessels before implanting it 
into the wound. A less tedious version of this method is to harvest a 
section of skin no more than 10-by-4 centimeters, excise the tissue 
from it, and then cut out the plugs.

• the veterinarian punches recipient holes in the wound and inserts the 
grafts into those holes, then covers the area with a dressing and 
bandage. After about three weeks a healthy red ring of epithelium 
should surround each plug. Two-thirds to three-fourths of the grafts 
survive.

• Pinch: small discs of skin, 3 millimeters or less in diameter, that are 
implanted into shallow, shirtlike pockets created in granulation tissue.

• The veterinarian harvests them from the same donor sites as the 
punch grafts. After implantation, the grafts first appear as dark spots 
on the wound’s surface, but by Week 3, each disc should sport a red 
ring around it.

• Tunnel: veterinarian harvests 2-3-millimeter-wide strips of skin from 
the flank or neck under the mane and embeds them about 2 
centimeters apart in the wound. Schumacher recommends these for 
helping heal wounds in areas where it might be difficult to immobilize 
a sheet graft, such as over a hock or knee.

- requires little expertise and no expensive equipment and can nearly 
always be performed without anesthetizing the horse. Is tedious and 
usually reserved for small wounds

- scarring at the donor site is a cosmetic drawback 

Full-Thickness Sheet Grafting
- doesn’t require sophisticated equipment



- can be harvested from the standing horse
- offers the best resulting appearance and function of all methods. 
- Use skin of the horse’s pectoral region as it is mobile and heals quickly 

and cosmetically after suturing.
-  The veterinarian attaches the graft to the wound using staples, sutures, 

or glue.
- usually reserved only for fresh, clean wounds (such as surgical wounds 

that can’t be sutured) because full-thickness grafts require more 
nourishment

Split-Thickness Sheet Grafting

- ideal for wounds too large to be covered by an island or full-thickness 
graft

- sheet of skin harvested is fairly large (up to 4 inches wide), sites used 
include the underside of the abdomen or thorax.

-  a specialized power-driven or free-hand knife is used to harvest the very 
precise split-thickness skin graft. 

- requires more expensive equipment and skill than the other methods
- split-thickness sheet graft covers the wound more completely and offers 

a more cosmetic result than island grafting 
- less cosmetic than full-thickness grafting 
- cons include scarring at the donor site and the need for general 

anesthesia, which poses its own set of risks and expenses.
- mesh is also utilized and most grafts are meshed (cut staggered, parallel 

rows of openings in the skin) - mesh allows graft to cover an area much 
larger than the graft itself, and it tolerates movement better than a 
nonmeshed graft

MORE TECHNIQUES + PREP OF SITES



https://pdfs.semanticscholar.org/
0321/00db011b7e843bd24e2e35bb45947efa59fc.pdf














