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When possible, primary closure of limb wounds is preferred. Dehiscence of these wounds 
commonly occurs because of excessive contamination with debris and bacteria, limited 
availability of overlying soft tissue to cover the wound, poor blood supply or excessive tension 
and/or motion at the wound edges. In one equine study, primary closure of distal limb wounds 
without dehiscence was successful in 25% of cases.1 Wounds on the distal limbs heal slower than 
wounds elsewhere on the body due to a longer preparatory phase and a greater degree of wound 
retraction.2,3 Many distal limb wounds must heal by second intention, requiring prolonged, 
intensive wound care to obtain a cosmetic and functional outcome.  

Autolytic Debridement: Autolytic debridement is accomplished by allowing wound 
exudate which is rich in endogenous enzymes, growth factors, and cytokines to act on the wound 
and provide an optimal environment for healing.  The collective components of wound exudate 
stimulate the migration of fibroblasts, epithelial cells, vascular tissues, neutrophils, and 
macrophages. In turn, neutrophils and macrophages control bacterial contamination of the 
wound.4 Sharp debridement is often required to prepare a wound because autolytic debridement 
appears to be very selective and effective at the microscopic level but largely ineffective in the 
presence of gross amounts of necrotic debris.5 In general, semiocclusive or nonocclusive 
dressing materials are preferred for maintaining an optimal balance of gas permeability and 
moisture in the wound bed.  Occlusive wound dressings offer an excellent means of retaining 
wound exudate and preventing opportunistic bacterial infections; however, these dressings allow 
little to no permeability of oxygen, which is required for the aerobic metabolism necessary for 
the initial growth and the regeneration of tissue that has a poor blood supply.6,7 Acemannan 
hydrogel may facilitate autolytic debridement in wounds in horse. Hydrogels are three-
dimensional, water-swollen sheets of gel-like material that promote a moist wound environment 
and  stimulate collagen production.6,8 However, because these wound dressings are non-adherent 
and occlusive, they should be reserved for use on less exudative wounds  or over denuded bone.6  
In human clinical trials, hydrogels have been shown to be superior to conventional bandage 
materials, supporting the view that a moist wound environment is beneficial.9 Although no 
studies have evaluated beneficial effects of hydrogels in horses, we have had good results using 
hydrogels and acemannan for promoting epithelialization of wounds in clinical cases. 
Acemannan cleansers with surfactants in the solution are effective at debriding and cleaning 
wounds. Surfactants help to decrease surface tension between foreign material, bacteria, and 
healthy tissue, allowing pressure irrigation to efficiently wash away debris. Most commercial 
spray applications are designed to spray at a pressure of 10 to 15 lb. /sq. inch, a pressure that has 
been described as ideal for irrigation and debridement.5,7   

Although calcium alginate products act much like hydrogel products, they are initially a 
dry, three-dimensional fabric that absorbs exudate from a wound to form a gel-like substance.  
Calcium alginate is known to have hemostatic properties and is bioabsorbable.10 Calcium 
alginate products are most commonly used in the early management of open wounds which have 
extensive contamination, exudate, debris, and hemorrhage. However, because of the 
absorptiveness of calcium alginate in wounds, one study using a porcine model was able to leave 
them in place for up to 14 days to avoid disturbing reparative tissues and to facilitate healing.11 
Research in humans has shown that the use of calcium alginate is well tolerated and results in 
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good epidermal healing; however for drier, minimally exudative wounds, calcium alginate 
should be avoided or sheets should be pre-moistened before application.11 

Cortical fenestration for exposed bone: Despite the common occurrence of exposed bone 
associated with trauma to the distal aspect of the limb, there has been little investigation into 
methods of stimulating coverage of granulation tissue over exposed bone in horses. Healthy 
granulation tissue is resistant to infection and provides a moist surface for epithelialization.  The 
delay in wound healing caused by exposed bone has prompted the search for different methods 
to promote granulation tissue coverage of bone in other species. Head trauma, thermal injury, 
and surgical oncology often results in exposed bone of the cranium in humans.12,13  In these cases 
the outer cortex of the uncovered portion of the cranium is fenestrated with drill holes, burrs, or 
laser to expose the medullary cavity from which granulation tissue grows to cover the exposed 
bone.12,14-16 Similarly, exposed cortices of long bones in humans have been fenestrated with drill 
holes to promote granulation tissue formation.17   

Fenestration of in the cortex of the second metacarpal bone with 1.6 mm drill holes in 
experimentally created wounds in dogs resulted in clot formation over the bone that promoted 
granulation tissue formation and may have protected the bone’s periosteum from desiccation.18 
The effects of cortical fenestration with 3.2 mm drill holes were evaluated in experimentally 
created wounds of the distal aspect of the limb of horses.19 Cortical fenestrated wounds became 
covered with granulation tissue earlier than control wounds, and fenestration had no significant 
effect on sequestrum formation.19 It has been suggested that the drill holes promote healing by 
allowing osteogenic factors in the medullary cavity to access the wound. Alternatively, 
enhancement of healing of bone and soft tissue  after cortical fenestration may occur by a 
nonspecific response known as “the regional acceleratory phenomenon”.17 Cortical fenestration 
combined with drugs that promote topical granulation tissue may accelerate granulation tissue 
coverage compared to control wounds, but further investigation is needed to determine the 
mechanism of action. 

The granulation tissue growing directly from the bone surface helps greatly in covering 
the wound. If a wounds is small (< 6 x 6 cm) it may be difficult to realize a significant 
contribution from the granulation tissue growing from the cortical fenestration sites alone. 
Cortical fenestration may also be advantageous if it is used with other methods of promoting 
granulation tissue.19 Splinting of the limb after cortical fenestration is usually not necessary 
during recovery from general anesthesia unless there are associated traumatic injuries to the limb 
that suggest instability. 

Full thickness sheet graft: Full thickness or split thickness grafts can be applied as a sheet 
or expanded before transplantation in the early management of properly debrided fresh wounds.  
A full thickness sheet graft is the most cosmetic type of free sheet graft as it contains all the 
properties of the surrounding skin, provides maximum palliation, and can withstand pressure and 
friction.  

In a recent study, full-thickness skin grafts were applied to fresh wound defects created 
by excision of cutaneous neoplasms in 3 horses and 3 other horses to cover fresh or granulating 
lacerations. Grafts were completely accepted in 5 horses. The superficial layers of all grafts 
sloughed, but deeper layers of the skin and final cosmetic appearance of accepted grafts was 
good.20 

Full-thickness sheet grafting can be performed in the standing horse. Full thickness grafts 
are more cosmetic than are wounds healed with a split-thickness sheet graft or with island grafts, 
and are able to better resist trauma. Full-thickness grafts can be used to cover smaller wounds 
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because the horse’s lack of redundant skin limits the availability of donor skin. The largest graft 
that can be harvested from the chest, while allowing the donor site to be easily closed with 
sutures, is an ellipse of tissue usually not wider than 8 cm. Full thickness grafts can be enlarged 
by meshing them.   

Regional limb perfusion for infection of underlying/deep structures: Although the palmar 
or plantar digital (PD) vein is the traditional vessel to cannulate for regional limb perfusion the 
cephalic and saphenous veins can also be used to enable delivery of therapeutic concentrations of 
amikacin to the distal limb. In one study, the cephalic, saphenous, or PD vein was used to 
perfuse the limb with 2 grams of amikacin in the saphenous and the cephalic veins, and one gram 
was used in the palmar digital vein. The amikacin concentrations achieved in the synovial fluid 
of the MCP⁄ MTP joint were between 69 and 91 times the minimally inhibitory concentration of 
common susceptible bacterial pathogens causing orthopedic infections in horses and is a viable 
alternative to the palmar or plantar digital vein. 21  

The use of an indwelling catheter in the cephalic or saphenous vein has proven useful for 
repeated treatments using regional limb perfusion in selected cases of musculoskeletal infection 
in horses. The technique has several potential advantages over traditional regional limb 
perfusion, including reliable prolonged venous access, safe daily use, and the ability to use it 
concurrently with a half-limb cast. 22 

Recent work has demonstrated radiocarpal joints have an increased concentration of 
amikacin after intravenous regional limb perfusion if they are inflamed. The observed Cmax and 
Cmax:MIC suggest that the dose used may be effective under septic conditions and that the 
perfusions should be performed on a daily basis.23 

Tourniquet effectiveness successfully isolating the blood pool to the distal limb is always 
a concern when doing regional limb perfusion. Recent work has shown that less amikacin was 
measured in the systemic circulation with the Esmarch tourniquet than with the pneumatic 
tourniquet during regional limb perfusion. Amikacin concentrations in the synovial fluid from 
the distal interphalangeal joints of the Esmarch tourniquet group were higher than the pneumatic 
tourniquet group with the authors concluding that the Esmarch tourniquet was more effective in 
preventing loss of amikacin from the distal portion of the limb, easier to use, and obviously less 
expensive than the pneumatic tourniquet. 24 

Another study looked at the efficacy of 3 tourniquet types narrow rubber [NR, 1 cm 
width], wide rubber [WR, 12.5 cm width], and pneumatic [PN, 10.5 cm width @ 420 mm HG]) 
in 9 horses.  The authors confirmed it is possible to achieve high synovial fluid antimicrobial 
concentrations by performing regional limb perfusion in standing sedated horses with a 
tourniquet placed above the carpus. The use of PN and WR tourniquets results in significantly 
higher concentrations of amikacin in synovial fluid compared to those with the NR tourniquet. 
The PN and WR tourniquets both resulted in synovial concentrations of amikacin well above 
MIC for common equine bacterial isolates with the PN tourniquet reaching the highest 
concentrations most consistently. Since amikacin concentrations above MIC for common equine 
bacterial isolates were never achieved in synovial fluid with the NR, it should not be used for 
RLP in the standing horse.25 
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