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Graft of Small Patch of Partial Thickness in Equine Wound
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Background: Cutaneous wounds in locomotor limbs represent one of the most frequent disorders in equine medicine.
Wounds in equines are distinguished from those in other species by unique characteristics, including different healing rates
among breeds, wound location and high propensity to formation of exuberant granulation tissue during the healing process.
The wound healing process that cannot be sutured can be accelerated by the use of skin grafts, lowering the treatment cost.
The objective of this report was to divulgate the success upon treatment of an extensive lacerated wound in the metatarsal
region of a horse using autologous skin grafts.

Case: A 3-year-old, female, American quarter horse weighting 450 kg was brought to veterinary hospital with lower limb
injury. According to the owner’s report, the animal had one of its limbs stuck in a plain wire fence. A wound was observed
in the metatarsal region during physical examination, the lesion caused an extensive skin laceration that showed the dorsal
surface of the metatarsal bone and the digital extensor tendon. After injury assessment, wound debridement was carried out
by surgery intervention followed by antisepsis and application of autologous plasma every two days as post-surgical care
and wound preparation to receive the graft. Forty-five days after the first intervention, grafts were collected from the neck
and implanted in the wound. The procedure achieved 70% of success. After approximately 75 days, transplantation was
performed in other regions of the wound using the same technique. The duration of treatment at the Veterinary Hospital
of the Universidade Paranaense (UNIPAR) was eight months, and then the animal returned home, where dressings were
applied for two months to avoid the risk of contamination and until complete recovery.

Discussion: The debridement of the wound and edges approximation were of great value in order to begin the process
of wound granulation. The established therapy with scarring with gauze and use of antiseptics only in the initial stages
of treatment, the frequent exchange of bandages every two days, preventing the accumulation of exudate and the use of
autologous plasma favored the formation of the granulation bed and was sufficient to avoid infection and the formation of
exuberant granulation tissue. Factors such as excessive movement and local infection were also attributed as responsible
for the longer healing period, so the use of the spring coupled to the horseshoe decreased the joint movement, proving to
be effective in patients with severe extensor tendon lacerations. The use of the spring coupled to the horseshoe promoted a
correct biomechanical alignment and no walking complication or deficiency was observed. The correct anatomical struc-
tural positioning prevents the formation of flexural deformities and fibrosis of the joint capsule. The use of micrografts was
beneficial and simple to perform and the use of grafts contributed to a better cosmetic result. The main factor contributed
to the grafting success was the use of dressing, which was regularly changed, and topical antimicrobial therapy correctly
applied to avoid contamination. Based on the clinical result of this patient, it was concluded that the use of small autolo-
gous grafts can provide good recovery and healing of extensive wounds in horses when proper care with dressings and
antimicrobial medication is provided after surgical interventions.
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INTRODUCTION

The wounds represent one of the most frequent
disorders of equine medicine, due to the horse’s nature
and environment where it lives, which contributes to
the appearance of cutaneous trauma [7]. The wounds
that are localized in the distal portion of the member
with great loss of cutaneous tissue represent a diffe-
rentiated problem due to the formation of granulation
tissue. Factors that may be related to the formation of
granulation tissue include: intensive movement, lack of
soft tissue for coverage, excessive contamination and
reduced irrigation in the healing site [14].

The healing process comprises numerous
phases, whose purpose is the replacement of damaged
tissue by a new vascularized connective tissue, inde-
pendent of the nature of the lesion [13]. Wounds in
equines are distinguished from other species by unique
characteristics, including different healing rates betwe-
en breeds [17], wound location and great propensity
to formation of exuberant granulation tissue during
cicatrisation process [8].

The healing process in wounds that cannot be
sutured can be accelerated by use skin grafts, which
may also provide lower costs in the treatment [11].
The skin grafts are classified as free grafts or pedicle
grafts. Free grafts are more commonly used in the
equine species, because the small elasticity of the skin
limits the application of the pedicle grafts [18]. Among
free grafts, various methods are viable, including the
grafts with total thickness, partial and mesh grafts
[12]. Therefore, the objective of this work is to report
the success upon treatment of an extensive lacerated
wound on the metatarsus of an equine with the use of
autologous graft in pouch.

CASE

A 3-year-old, female, American quarter horse
weighting 450 kg with and leg injury was brought to
UNIPAR Veterinary Hospital. According owner’s re-
port, the animal has its legs stuck in a plain wire fence.
During the physical examination a lesion was observed
in the metatarsal region with extensive skin laceration
that make possible to see the digital extensor tendon
and the dorsal surface of metatarsal bone (Figure 1).

Due to the severity of the lesion, surgical
intervention was carried out (Figure 2). Anaesthesia
was performed with guaifenesin' (100 mg/kg, 1V),
xylazine? 10% (1 mg/kg, IV) and ketamine® 10% (1

mg/kg, 1V), diluted in a 5% glucose* solution (500
mL) all administered IV as pre aesthetic medication
and also for induction of general anaesthesia. After
oro-tracheal intubation anaesthesia was maintained
with isoflurane® vaporized in oxygen and animal was
positioned in lateral recumbency for the surgical pro-
cedure. After the surgery, the animal was medicated
treated with procaine benzyl penicillin® (10.000 Ul/kg,
IM, g24h), streptomycin’ sulphate (5 mg/kg IM, q24h)
during ten days, and flunixin meglumine’ (1.1 mg/kg,
IM, q12h) during five days. The purpose of surgery
was to remove necrotic tissue, promote revitalization
and approximation of the wound to accelerate tissue
repair. The suture was performed involving skin and
subcutaneous tissue with nylon-4 in an interrupted hori-
zontal mattress suture to approximate the wound edges.

After the surgery, the animal was monitored
until complete anaesthetic recovery. A spring was
then used to aid movement of the cranial phase of the
animal’s step, preventing hyperflexion of fetlock and
favouring healing of the distal stump of the wound in-
volving skin and digital extensor tendon, and avoiding
periarticular trauma (Figure 3).

A horseshoe adapted with a protrusion in the
region of the toe was also used with a hole so that
the spring could be fixed. In the dorsal part was put a
handle of limbs, for fixation of the spring. The spring
was maintained for 45 days, until the formation of
fibrous tissue.

The first dressing replacement was performed
three days after surgery. The wound was cleaned with
sodium chloride physiological solution, iodine povi-
done (PVPI) and hydrogen peroxide. After the first
exchange, the patient was treated daily for ten days.
On the 14th day after surgery the wound was treated
with autologous blood plasma. To obtain the plasma,
the blood was collected in a 500 mL double collector
bag with a 400 mL satellite bag. After separation of
the plasma, this material was kept into the satellite
bag in the refrigerator for maintenance. The contents
of one plasma bag were sufficient for approximately
two weeks of treatment; this technique was performed
during 40 days. The dressing was changed every two
days to clean the wound and application of the plasma
soaked in gauze (Figure 4), and then the bandage was
performed. The result of the treatment with blood plas-
ma was satisfactory, inducing to ideal condition of the
site in order to receive the graft (Figure 5).
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Fifty-five days after the first procedure, a surgi-
cal procedure was performed the skin graft. The graft
procedure of small partial-thickness flaps was started
using the technique described by Hendrickson [5].
For this, the partial thickness fragments were removed
from the neck region of the animal. The hair clipping
and preoperative antisepsis on the left cervical region
of the horse were performed, the animal was sedated
with xylazine 10% (1 mg/kg, IV) and local infiltrative
anaesthesia with lidocaine® 2% (10 mL) without va-
soconstrictor was injected.

The tissue to be used was removed from the
donor bed with Adson’s forceps and a No. 15 scalpel,
left in Ringer’s solution with sodium lactate®, main-
tained at 37.5°C until transplantation was begun. The
donor site was sutured with nylon-1, and applied to-
pically ointment paste (permethrin + zinc oxide). The
wound was then cleaned with iodine povidone to start
transplantation; the technique used for transplantation
was in a bag, where the skin fragments were implanted
with the epithelium portion upwards.

A scalpel with blade n. 15 was used to prepare
the site to receive the graft. After the procedure a dres-
sing was performed using ointment with 0.5 g of genta-
micin sulphate, 5.0 g of sulphanilamide, urea 5.0 g and
vitamin A 120,000 TU?, to avoid contamination in the
site (Figure 6). There was a 70% success in implantation
of the grafts in the first week; however, some had to be
re-implanted due to humidity, temperature and also skin
rejection. After approximately 75 days, the transplants
were performed in other regions of the wound using
the same technique. The duration of treatment at the
UNIPAR Veterinary Hospital was eight months, after
that the animal returned home, where dressings were
applied to avoid contamination during two months until
total recovery of the animal (Figure 7).

DISCUSSION

The debridement of the wound and edges ap-
proximation were of great value in order to begin the
process of wound granulation, corroborating with the
observations of Dart et al. [2] since in the initial periods
the debridement affects healing in a positive way redu-
cing the number of bacteria, debris, soiling and rates of
devitalized tissues, which would otherwise need to be
removed by cellular inflammation, thereby reducing the
inflammatory period. One of the factors that contributes
to late healing or re-epithelialization of the wound is

the exuberant granulation tissue that has a complex
formation pathway and several interfering factors, one
of the main ones being wound contamination [4].

The established therapy with every two days
cleaning of the wound and application of the plasma
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Figure 1. Image of the equine metatarsal region showing skin, tendon and
periosteal lesion.
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Figure 2. Showing the surgery procedure to remove necrotic tissue, promote
revitalization and approximation of the wound.

Figure 3. Image of spring fixed in horseshoe preventing hyperflexion of
fetlock.
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and bandage favoured the formation of the granulation
bed and was sufficient to avoid infection as well as the
formation of exuberant granulation tissue. The use of
plasma was reported by some authors [9,15,16] in order
to stimulate growth factors in high concentrations at
the site where recover tissue injuries leading to acce-
leration of the healing process. In this study, it was

easy to obtain the plasma and then using it, induced
the acceleration of the healing process and granulation
tissue formation process The sedimentation technique

Figure 4. Image of the wound in the metatarsal region of the animal being
performed the dressing.
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Figure 5. Metatarsal region after 45 days of surgery, showing satisfactory
evolution.

Figure 6. Showing the wound bed after graft surgery.

was used as a function of ease, and there are other ways
to obtain the blood plasma, either by centrifugation or
apheresis. Certainly this process induced the formation
of a viable bed to receive the implant.

The use of bandages has beneficial effects such
as reduction of contamination, protection of primor-
dial structures and provides mechanical stabilization,
although it may lead to formation of exuberant gra-
nulation tissue by vascular micro occlusion and focal
hypoxia [1], but a moist environment provided through
occlusion contact seems to promote conditions more
conducive to tissue repair [6,19], providing a regulated
and thermally constant environment [3], a fact observed
during the tissue repair process in this study.



W.D.C. Martins, D. Steiner, A. Borges Neto, et al. 2018. Graft of Small Patch of Partial Thickness in Equine Wound.

Acta Scientiae Veterinariae. 46(Suppl 1): 252.

P e N A RN M« Sl iy
Figure 7. Image of the wound, after 10 months, showing hair growth at
the site of skin grafts
Although it was expected observation of the
exuberant granulation tissue paradoxically only minor
complications were noticed. Scarring with gauze and
the use of antiseptics only in the initial stages of treat-
ment [6], the frequent exchange of bandages preventing
the accumulation of exudate [1] and the use of autolo-
gous plasma [15] appear to have attenuated this process.
Factors such as excessive movement and lo-
cal infection were also attributed as responsible for a
longer healing period, so the use of the spring coupled
to the horseshoe decreased the movement of the joint,
proving to be effective in patients with severe extensor
tendon lacerations. The use of the spring coupled to the
toe promoted a correct biomechanical alignment and no
complication or deficiency in walking was observed.
The correct anatomical structural positioning prevents
the formation of flexural deformities and fibrosis of the

joint capsule [14]. Although this author mentioned that
the provisional use of polyvinyl chloride (PVC) splints
in order to promote the stability of the metacarpopha-
langeal joint to the formation of fibrous tissue, although
practices and simple execution promote skin lesions
by pressure [14], which did not occur in this work.

The use of micrografts was beneficial and sim-
ple to perform. Adherence and revascularization rates
close to 70% were higher than the mean values in the
literature [8]. The adequate preparation of the wound
and a healthy and vascularized granulation tissue, the
correct use of bandages that favour the formation of a
humid environment and the absence of contamination
are correlated with the success of the procedure [8].
Therefore, the preparation of the receptor bed is of gre-
at importance to ensure the viability of the grafts [18].

The choice of the cervical region as a donor
bed presented conveniences such as easy surgical ac-
cess and the possibility of being performed with the
animal standing, only under sedation and infiltration
with local anaesthetics. In addition, the small scars
observed during the process of repair of the donor bed
were covered by mane of the animal. The procedure
performed with the animal standing is beneficial, as
there is no need for general anaesthetics that make
the procedure more expensive and negative intercur-
rences may occur in aesthetic recovery using general
anaesthetics. The use of sedation and local infiltrative
anaesthesia reduced costs and time of postoperative
aesthetic recovery.

The main factor contributed to the success of
the graft were dressing, which was changed regularly,
and topical antimicrobial therapy applied correctly to
avoid contamination of the site. The care performed
is in agreement with those cited by Paganela er al.
[7]. The benefits of using topical antimicrobial corro-
borated with another study that discusses the greater
effectiveness and higher therapeutic concentration
of the drug in granulation tissue when compared to
systemic use [10].

The use of the grafts contributed to a better
cosmetic result. The treatment of lacerative lesions of
the tendons involves surgical intervention and post-
-surgical rehabilitation, because of the complexity,
the location of the wound and the involved tissue [20].

It is concluded based on the clinical result
of this patient that the use of grafts of small partial-
-thickness flaps can provide good recovery and healing



W.D.C. Martins, D. Steiner, A. Borges Neto, et al. 2018. Graft of Small Patch of Partial Thickness in Equine Wound.

Acta Scientiae Veterinariae. 46(Suppl 1): 252.

of extensive wounds in horses, provided that due care is
taken in the postoperative period in relation to dressings
and antimicrobial medication. This technique can be
performed without the use of general anaesthetics and
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is therefore applicable by veterinarians who treat horses
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