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From The President’s Pen...
Overall Management of the Wounded Horse: Three components 

of formulating a successful wound care strategy
When confronted with a wounded horse, 
we must not become so focused on the 
wound that we forget about the patient 
and  the  overall  circumstances 
surrounding  the  patient.  The  most 
effective  wound  care  begins  with  an 
effective  wound  management  strategy. 
There  are  three  components  of  every 
wound  that  must  be  considered  in 
formulating a wound care strategy:  the 
patient,  the  wound characteristics,  and 
the client.  Each of these has bearing on 
the kind of strategy that will result in the 
best  wound  treatment.   If  any  one  of 
these components is ignored, the overall 
wound  treatment  strategy  is 
compromised.  Let us discuss each: 

the patient
Foremost  in  the  veterinarian’s  mind 
should be systemic compromise of  the 
patient.   Conditions  like  hypovolemia, 
shock,  dehydration,  and  pain  must  be 
treated  in  the  initial  phases  of  wound 
care  especially  when  general 
anesthesia  is  part  of  the  definitive 
strategy.   Other  aspects  of  the  patient 
that  must  be  addressed are use,  age, 
temperament,  and  sex.   All  of  these 
have a bearing on wound care strategy. 
The intended use of the horse (actual or 
potential)  must  be  considered  before 
treatment  is  initiated,  and  realistic 
expectations  must  be  carefully 
explained to the client.  The age of the 
horse  is  important  because  lighter, 
younger  horses  do  better  in  a  non 
weight  bearing  situation  than  older 

heavier  horses.  Prevention of  support 
limb laminitis must be an important part 
of any wound care strategy in a severe 
wound-related lameness situation.  The 
temperament  of  the  horse  can  also 
affect the wound care strategy because 
an  extremely  fractious,  excitable  or 
untrained horse can be difficult  to treat 
regardless of the best intentions of client 
and skill of the veterinarian.  The sex of 
the horse also has a bearing on wound 
care  strategy  –  compromise  of  the 
breeding  potential  is  important  when 
dealing  with  wounds  of  the  male 
genitalia.  Testicular and penile wounds 
can have  grave  consequences  for  the 
reproductive  capability  of  a  potential 
breeding animal. 

the wound
The  primary  characteristics  of  the 
wound  that  affect  treatment  strategy 
include anatomic region, involvement of 
deep structures,  level  of  contamination 
or infection, amount of tissue loss, and 
chronicity.   Most  wounds  that  are 
proximal to the carpus and tarsus heal 
in an acceptable manner, provided that 
vital structures or body cavities are not 
involved.  Often it is difficult to convince 
the client that wounds resulting in large 
areas  of  soft  tissue  damage  can  heal 
satisfactorily provided that other wound 
related complications are avoided.  The 
most  threatening  wounds  to  overall 
functionality are those that involve deep 
structures such as tendons or synovial

 

cavities.   Another  factor  that  must  be 
considered is the level of contamination 
of the wound.  All  traumatic wounds in 
horses are contaminated and should be 
considered  potentially  infected.  It  is 
wiser  to regard a wound as potentially 
infected  and  institute  appropriate 
irrigation,  debridement,  and  regional 
systemic  and  regional  antibiotic 
treatment  initially  than  to  utilize  these 
treatment  options  after  a  severe 
infection  has  become  established. 
Tissue loss is another factor that must 
evaluated.  Ideally all  wounds distal  to 
the carpus or tarsus should be closed. 
This  however  is  not  always  possible, 
especially  after  extensive  skin  loss  or 
debridement  of  severely  contaminated 
or  infected  tissue.   In  these  instances 
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the  probability  of  development  of 
exuberant granulation tissue is high, and 
this should be conveyed to the client at 
the initiation of  wound treatment.   The 
chronicity of the wound is another factor 
that  enters  into  formulating  a 
management  strategy.   Older,  more 
chronic  wounds  often  require  a  more 
prolonged  course  of  treatment  and 
potentially more debridement than acute 
wounds.  Also concurrent conditions like 
cellulitis  or  septic  arthritis  may  be 
present and can be difficult to treat.       

the client
The financial commitment of the client is 
probably  the most  influential  aspect  of 
planning a treatment  strategy.   Wound 
care can be expensive in both time and 
money (time  is  money)  and  without  a 
high level of commitment from the client, 
it  is  often  impossible  to  provide  high 
level wound care.  The level of financial 
commitment  must  be  carefully 
determined  prior  to  wound  treatment. 
Other client-related characteristics that 
must  be  carefully  considered  prior  to 
formulating a wound treatment strategy 

include treatment capabilities, treatment 
facility,  and overall  client  awareness of 
potential  complications and unforeseen 
financial  commitments.   The key issue 
here  is  client  communication.   Wound 
care  requires  a  high  level  of 
communication skill.   The expectations 
of  the client must be kept realistic and 
the constant possibility of wound-related 
complications  with  an  additional 
requirement  for  further  financial 
commitment  are  aspects  of  client 
communication  that  are  often  under 
emphasized.   When  wound  care  is 
delegated  to  the  client  (usually  for 
financial  reasons),  the  potential  for 
neglect  or wound-related complications 
becomes  a  matter  of  concern.   This 
situation  actually  often  puts  the 
veterinarian in a compromising position. 
Every  attempt  should  be  made  to 
communicate with the client for accurate 
follow up and frequent progress reports. 

All  of  these  components  must  be 
considered when formulating a wound 
care strategy.  Even if we are successful 
in two out of three of these components, 

we may not have a successful strategy. 
Moreover,  failure  of  any  one  of  these 
key wound care components can result 
in  the  failure  of  the  overall  wound 
management  strategy even though the 
other  components  of  the  strategy  are 
appropriate or even outstanding.  If we 
address all of these components at the 
outset, many wound care problems such 
as  infection,  exuberant  granulation 
tissue, and unexpected financial issues 
can often be avoided.  Often it is not the 
best surgeon who is the most successful 
wound manager, but rather the one who 
is  the  best  predictor  of  complications 
and most skillful client communicator.  If 
we stop and ask ourselves if  we have 
addressed  all  three  components  of  a 
wound  care  plan  before  initiating 
treatment,  our  results  will  improve, 
especially  when  treating  the  most 
severely injured animals.    

Hank Jann, DVM, MS, DACVS,               
DACVSMR
President, VWMS

 large animal wound management

Low-level Laser Therapy in the Treatment 
of an Equine Heel Bulb Laceration

Amanda Wilson, DVM Class of 2014
Chase Whitfield, DVM

Henry Jann, DVM, MS, DACVS
Oklahoma State University 

Center for Veterinary Health Science

“Bandy”,  a  4  year-old  Quarter  Horse 
mare,  was  first  presented  to  the  OSU 
Large Animal Emergency Service on the 
evening  of  June  10,  2013,  having 
sustained a heel bulb laceration on her 
left  front  leg.  The  patient  was  bright, 
alert and responsive on presentation 

and  no  systemic  abnormalities  were 
noted.  The wound was believed to have 
been the result of a barbed wire cut, but 
this was not able to be  confirmed.  The 
laceration  extended  from  the  abaxial 
coronary  band  to  the  center  of  the 
medial heel bulb.   A large flap of tissue 
was attached on the most ventral aspect 
of the wound, but was otherwise entirely 
detached. A large clot that had formed in 
the  wound  bed  had  been  disrupted 
during the transport to the hospital.  

Examination of the wound revealed that 
the source of the large clot was bleeding 
from  a  lacerated  palmar  digital  artery; 
the vessel was ligated to prevent further 
blood loss.  The wound was then gently 
lavaged  with  sterile  saline.   Due  to 
continued  oozing  from  the  wound 
surface,  a  hemostatic  bandage  was 
wrapped  tightly  around  the  distal  limb 
and Bandy was placed in a stall for
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Figure 1. The wound at presentation showing 
large  skin  flap;  arthrocentesis  is  being 
performed to assess coffin joint. Figure 2.  The newly-applied cast.



overnight  observation.   Strikethrough 
bleeding was observed twice during the 
night,  and  additional  Elastikon  was 
added to the bandage.

Trimethoprim sulfa (9.6 grams  PO q 24 
hours)  was  prescribed  for  seven  days 
for  infection  control.   Phenylbutazone 
paste  (2  grams  PO  q  24  hours  for  4 
days) was prescribed for control of pain 
and  inflammation.   On  the  morning  of 
June 11, 2013, a complete assessment 
and  definitive  treatment  of  the  wound 
was  performed.  The  patient  was 
anesthetized  and  positioned  in  left 
lateral recumbency.  A sterile prep was 
performed  on  the  skin  overlying  the 
region of the coffin joint.  The joint was 
injected  with  sterile  saline  in  order  to 
determine  if  her  coffin  joint  had  been 
affected  and it  was  confirmed that  the 
joint integrity was not compromised.  A 
sterile surgical  prep was performed on 
the  left  foreleg  from  the  fetlock  joint 
distal.   The  wound  was  debrided, 
including  the  edges  of  the  attached 
tissue  flap;  the  flap  was  then  sutured 
back  in  place  with  1/0  polypropylene 
(Prolene®,  Ethicon Surgical) in a simple 

interrupted  pattern.   A cast  was  then 
applied to the foot .  The cast extended 
from the sole of the hoof to about 3 cm 
distal to the fetlock, and consisted of a 
nonadherent  contact  layer  (Telfa®, 
Tyco/Kendall  Healthcare)  with  BNP 
antibiotic  ointment,  a  secondary  layer 
consisting of  roll  gauze,  cotton sleeve, 
and cast padding, and finally, a tertiary 
layer  of  fiberglass casting tape, with  a 
soft elastic cuff (Elastikon®, Johnson & 
Johnson) at the top of the cast to keep 
debris  from  entering.   Polymethyl 
methacrylate  (Technovit® -  Jorgensen 
Labs) was applied to the bottom of the 
cast and was scored with multiple lines 
before hardening, in order to provide a 
non-slip traction surface.

Bandy was kept in a stall with exercise 
restricted  to  minimal  hand  walking  for 
two weeks while she wore a cast.  She 
never exhibited any signs of  lameness 
at any time. The cast was removed on 
June  24,  2013.  There  was  a  healthy 
layer  of  granulation  tissue  present 
covering the surface of the wound, but 
no visible contraction had occurred.  At 
this  time  it  was  decided  to  begin 
treatment  with  low  level  laser  therapy 
(LLLT),  employing  laser  light  at  a 
wavelength of 635nm, 10kHz frequency. 
The  first  session  of  low  level  laser 
therapy  was  performed  on  the  day  of 
cast removal and lasted for a duration of 
10 minutes. The bandage was changed 
the  next  day  and  an  identical  second 
and final session was performed.  

Wound  contraction  was  evident  by  3 
days after the second LLLT session, and 
epithelialization had begun. The wound 
appeared to be healing very well at this 
point.  The patient was discharged from 

the hospital at this time, and was kept in 
a small pen with a bandage covering the 
wound for  the next  10 days.   After 10 
days,  bandaging  was  discontinued 
because  contraction  and 
epithelialization  had  progressed  well, 
with only a small (1 cm x 0.5 cm) open 
area remaining in the wound.  This small 
open  area  was  covered  with  healthy 
granulation  tissue  and  continued  to 
contract  and  epithelialize,  until  only  a 
scar  remained  two  weeks  after 
bandaging  was  discontinued.    At  that 
time, the patient was returned to the 20 
acre pasture that  she shares with  one 
other  horse.  She  never  had  any 
problems with her wound and now only 
a scar remains.  In all, a total of about 6 
weeks transpired from the time of injury 
to complete wound healing.
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Figure 4. The fully healed wound.
Figure 3. The wound just after removal of the 
cast and before LLLT.



 small animal wound management

A Brief Review of Wound Healing 
and Surgery of the Oral Cavity

Jude T. Bordelon, DVM, MS
Diplomate, American College of Veterinary Surgeons

general considerations

Wounds  of  the  oral  cavity  are  often 
associated  with  dental  disease, 
neoplasia  (Figures  1,  2),  congenital 
defects, trauma (Figure 3), and chewing 
or  ingestion.  The  vascularity  and 
mobility  of  the  tissues  associated  with 
the  oral  cavity  allow  for  numerous 
options for wound management by use 
of  local  tissues.   Of  course,  pre-  and 
perioperative  considerations  must  be 
accounted  for  prior  to  anesthesia  and 
repair of oral wounds.

General  health  status  and  nutritional 
status must  weigh into  the planning of 
wound repair of  the oral cavity in both 
the dog and, possibly more significantly, 
the cat. Routinely, a complete blood cell 
count,  serum  biochemistry  with 
electrolyte  evaluation,  and  coagulation 
profile  should  be  considered  in 
preoperative planning. If dental disease, 
congenital defect, neoplasia, or fracture 
repair are reasons for surgery,  imaging 
is  most  often  considered.  This  may 
include  dental  radiographs,  traditional 
radiographs,  or  possibly  three-
dimensional  imaging such as magnetic 

resonance  imaging  or  computed 
tomography.  It  is  this  author’s 
experience  that  computed  tomography 
(CT)  is  often  most  useful  for  surgical 
planning  for  fracture  fixation  and 
resection of neoplasms. 

Ideally,  imaging should include thoracic 
radiography  as  a  component  of  the 
minimum database or  for  staging  of  a 
neoplasm.  Analgesia considerations are 
often  in  accordance  with  ASA 
guidelines,  with  the  exception  that  if 
occlusion needs to be assessed during

surgery,  oropharyngeal  intubation  may 
be  necessary.  Nutritional  support  may 
be  taken  into  consideration  if  there  is 
need to bypass the oral cavity during the 
early  phases  of  wound  healing,  or  in 
cases with general health concerns (i.e. 
hepatic lipidosis). 

In  general,  wound  healing  of  the  oral 
cavity  proceeds  along  the  classically 
defined three phases of wound healing: 
inflammatory phase, proliferative phase, 
and maturation phase. It has been noted 

that  oral  wounds,  however,  heal  faster 
and with little to no scar, as compared to 
wounds  of  the  integument.  This  is 
particularly  interesting  in  light  of  the 
constant  exposure  to  bacteria  (aerobic 
and  facultative  bacteria)  and  other 
elements (i.e. tongue movement, foods, 
and  liquids)  that  could  negatively 
influence wound healing. This may be in 
part due to the relatively high degree of 
vascularity in the oral  mucosa and the 
constant  bathing  of  tissue  by  saliva, 
which  may  itself  provide  antimicrobial 
properties.  It  must  be  noted,  however, 
that  these  protective  mechanisms 
associated  with  the  oral  cavity  do  not 
negate the need for antibiotics in cases 
of osteomyelitis or obvious evidence of 
infection.   Furthermore,  it  is  accepted 
that  surgery  of  the  oral  cavity  be 
classified as contaminated. 

wound  healing  following 
dental extraction

The most unique circumstance of wound 
healing of the oral cavity is the healing 
of  extracted  dentition.  Following  dental 
extraction,  the  alveolus  fills  with  blood 
and both intrinsic and extrinsic pathways 
of  the  clotting  cascade  are  activated. 
This  results  in  a  fibrin  network  (very 
typical  of  any  clot)  that  reduces  the 
overall  volume  of  the  extraction  site. 
Organization  of  the  clot  occurs  within 
the  initial  48  hours  with  periodontal 
ligament  vessel  dilation,  leukocyte 
migration, and fibrin layer development. 
As  inflammatory  cells  migrate, 
epithelium at the periphery grows over 
the  surface  of  the  organizing  clot. 
Osteoclasts  then  migrate  and 
accumulate  along  the  margin  of  the 
alveolar  bone  whereby  marginal 
resorption  will  occur.  Angiogenesis 
begins and the clot continues to become 
more organized.  Eventually,  trabeculae 
of osteoid extend into the clot from the 
alveolus.  Approximately  21  days  after 
extraction,  the  socket  is  filled  with 
granulation  tissue,  and  poorly  calcified 
bone forms around the periphery of the 
wound. At this time the mucosal surface 
is  completely  reepithelialized,  restoring 
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Figure 1. Oral fibrosarcoma.

Figure 2. CT scan and radiograph of oral 
fibrosarcomas.

Figure 3. Laceration with subsequent buccal 
flap.



a normal appearance. Meanwhile, bone 
healing  and  remodeling  continues  and 
radiographic  evidence  of  healing  is 
observed  within  6-8  weeks.  If  the  clot 
fails  to  form  or  disintegrates,  osteitis 
occurs and the socket fills gradually or 
not at all and a significant delay of the 
above processes occurs. 

other  considerations  for 
wound healing and surgery 
of the oral cavity

The  general  guidelines  for  surgery 
remain in place during the performance 
of  surgery  within  the  oral  cavity.  To 
prevent  clot  formation  within  the 
oropharynx or remainder of  the airway, 
gauze  sponges  are  often  counted, 
moistened,  and  placed  into  the 
oropharynx.  

The external  surfaces  are  clipped and 
prepared  routinely  for  surgery.  Care  is 
taken to generously lubricate the eyes, 
and the oral cavity is prepared and

irrigated by use of dilute povidone iodine 
or  chlorhexidine  solution.  It  has  been 
stated  that  electrocautery  be  used 
sparingly  or  avoided  altogether  in  oral 
surgery.  The  CO2 laser,  ligation  and 
hemoclips  have  been  suggested  as 
alternative methods of hemostasis.  The 
author  would  like  to  state  that  he  has 
found  that  judicious  use  of 
electrocautery has not been associated

with  observance  of  complications.  The 
quality of  tissue handling is probably a 
more  important  overall  factor  in  oral 
healing.  Meticulous  and  atraumatic 
tissue  manipulation  should  be 
considered  necessary  for  oral  surgery 
and  oral  wound  management.  When 
selecting  suture  materials,  it  is  this 
author’s  opinion  that  a  swaged-on 
reverse  cutting  needle  is  often  the 
easiest  to  work  with  in  the  oral  cavity 
and therefore the least traumatic needle 
for  suturing  of  defects.  A  3-0  or  4-0 
absorbable   monofilament  suture  is 
usually ideal.   Alternatively, many prefer 
a braided suture, claiming that the softer 
suture is less irritating to the patient; an 
antimicrobial-coated  braided  suture 
material  is  available  for  use  in 
contaminated locations such as the oral 
cavity.  Placement of  sutures should be 
at  or  slightly  beyond  5mm  from  the 
tissue margin if  possible, and a variety 
of  patterns  may  be  considered.  Most 
significantly, tension should be avoided. 

summary

The oral cavity provides the veterinarian 
a unique environment for wound healing 
than  can  be  both  challenging  and 
forgiving.   As  with  other  situations  of 
wound healing,  the oral  mucosa when 
injured  undergoes  and  follows  all 
phases of wound healing. As an added 
benefit,  the  oral  mucosa  is  abundant, 
vascular, and mobile, facilitating healing 
in a slightly accelerated manner. Yet as 
forgiving  as  the  oral  mucosa  may be, 
careful  planning,  meticulous  tissue 
handling, and avoidance of tension are 
paramount  to  success  in  management 
of oral wounds. 
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Figure  5.  Cleft  palate  repair.  Gentle  tissue 
handling and meticulous, accurate apposition 
are vital.

Figure  4.  Gauze  sponges  placed  in 
oropharynx to absorb intraoral bleeding during 
surgery.



 technician tip

The Importance of Nutrition in Wound Healing 
in Veterinary Medicine: Part II

Tammy Moyers, LVMT, VTS (Nutrition)
University of Tennessee Veterinary Medical Center

Wound healing is a complex biological 
process  that  consists  of  four  phases: 
hemostasis,  inflammation, proliferation, 
and remodeling.  Large numbers of cells 
are  needed for  wound  healing  to  take 
place.  Nutritional needs of wounds are 
complex,  so  complete  and  balanced 
nutritional  support  is  needed  for  both 
acute and chronic wounds.  

Protein  is  one  of  the  most  important 
nutrients  that  affects  wound  healing. 
Protein deficiencies can impair capillary 
formation,  fibroblast  proliferation, 
proteoglycan  synthesis,  collagen 
synthesis,  and  wound  remodeling. 
Protein  deficiency  also  affects  the 
immune  system  and  its  ability  to  fight 
infection.  

Collagen is the major protein component 
of  connective  tissue  and  is  composed 
primarily  of  glycine,  proline,  and 
hydroxyproline.   Collagen  synthesis 
requires  hydroxylation  of  lysine  and 
proline,  plus  co-factors  of  iron  and 
vitamin C.  Impaired wound healing can 
result from deficiencies of any of these 
co-factors.  

Many of the essential amino acids help 
to  improve  the  body’s  ability  to  heal 
wounds  quickly.   Among  these  is 
arginine,  which  increases  immune 
function and stimulates wound healing. 
Arginine  is  required  during  periods  of 
maximum growth, stress and injury.  Its 
many  effects  on  the  body  include 
increased  immune  function,  wound 
healing,  hormone  secretion,  vascular 
tone  and  endothelial  regeneration. 
Increased supplementation of arginine is 
effective in wound therapy.  

Glutamine  is  a  major  source  of 
metabolic energy for rapidly proliferating 
cells  and  is  also  necessary  for  the 
synthesis  of  nucleotides  in  cells 
including fibroblasts, epithelial cells and 
macrophages.    Glutamine  is  also 
involved  with  immune  function  and  is 
important in stimulating the inflammatory 
response during the inflammatory phase 
of wound healing.  Supplementation with 
glutamine has been shown to enhance 
immune function.  

Other important nutrition factors that aid 
in wound healing are fat; water; vitamins 
A,  C,  and  E;  and  the  micronutrients 
magnesium, copper and zinc.  

Nutritional  requirements  cannot  always 
be  provided to  our  patients  by enteral 
nutrition.   Even  though  easily 
overlooked,  often  times  parenteral 
nutrition can give our patients the jump 
start  they  need  to  begin  the  wound 
healing process.  

Many of  our  hospitalized  patients  with 
acute  or  chronic  wounds  are  often 
discharged prior to complete resolution 
of their wounds.  It is important that we 
as  veterinary  technicians  continue  to 
follow up  and assist  owners  with  their 
questions  and  discuss  their  pets' 
nutritional  needs  for  continued  healing 
and healthy lives. 
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