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From The President’s Pen...

Although wound treatment in horses is a 
complex  issue  with  many  potential 
complications,  one  of  the  most 
frustrating  problems  is  exuberant 
granulation tissue that almost invariably 
develops  in  wounds  of  the  distal 
extremities that  are allowed to heal  by 
second intention.  Reportedly, there are 
a number of etiologic influences on the 
formation  of  exuberant  granulation 
tissue  including  significant  soft  tissue 
loss, high motion at the wound site, and 
slow wound contraction.  These factors 
are associated with the prolonged weak 
localized inflammatory response that is 
characteristic  of  equine  wounds.   In 
spite of  all  of  the advances in surgical 
methodology,  exuberant  granulation 
tissue remains a very problematic post 
wound  complication  in  equine  limbs. 
There  have  been  several  treatments 
used  to  supposedly  control  exuberant 
granulation tissue and thereby facilitate 
wound  healing.   Most  of  the  data 
supporting  these  treatments  is 
anecdotal and few supportive controlled 
studies have been published.  A recently 
published  study1 has  shown  that 
manuka  honey  may  be  a  promising 
agent  in  managing  contaminated  and 
noncontaminated  wounds  that  could 
potentially  develop  exuberant 
granulation  tissue.  This  study  involved 
the  use  of  ten  horses  in  which  full 
thickness  skin  wounds  (2  cm x  2  cm) 
were  created  on  both  metacarpi  and 
demonstrated  a  statistically  significant 
effect  on  second  intention  wound 

healing.   The  greatest  effects  were 
demonstrated  in  the  first  three  weeks 
after the wounds were created, and was 
measurable until day 35.  After this time 
there was little difference in wound size 
between  treated  and  control  wounds. 
Another interesting aspect of this study 
is that contaminated wounds had more 
retraction for the first 7 days but had the 
same size as noncontaminated wounds 
at  day  42  when  the  study  was 
terminated.  In my view the authors of 
this  study  should  be  commended  for 
attempting  to  demonstrate  a  positive 
effect on second intention healing with a 
topical wound treatment.  In reality this 
effect  is  very  difficult  to  measure 
especially when small wounds are used 
and  multiple  wounds  are  used  on  the 
same leg.   The fact that any statistical 
differences  in  healing  rate  were 
observed is encouraging and hopefully 
will stimulate further future investigation. 
It  would  be  interesting  to  perform  a 
similar  study  in  anatomic  regions  that 
have  high  motion  and  therefore  high 
tension on wound margins.  Areas like 
the dorsal aspect of the fetlock or hock 
may  actually  demonstrate  a  more 
positive  effect  because  the  effects  of 
manuka  honey  seemed  to  be  early  in 
the  post  wound  period.   Therefore  it 
might  be  more  effective  promoting 
wound contraction by decreasing wound 
size early in the healing process.  The 
fact  that  contamination  had little  effect 
on overall healing time is really not that 
surprising because granulation tissue is

 

extremely  resistant  to  infection.   Most 
equine  wounds  are  contaminated  at 
some point  during the healing process 
due  to  unavoidable  environmental 
factors.   This  study  demonstrated  that 
contamination  was  not  a  key factor  in 
the  formation  of  exuberant  granulation 
tissue  or  overall  healing  rate.    The 
pivotal  issue  is  the  quantifiable 
difference  between  contamination  and 
infection.  This difference was not really 
highlighted in this study although it was 
mentioned that quantitative attempts to 
measure  the  level  of  bacterial 
contamination were not performed. 
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More  importantly  this  study 
demonstrates  many  of  the  intrinsic 
problems  in  wound  healing  research. 
Multiple  questions  come  to  mind  in 
designing  and  interpreting  studies. 
Factors  such  as  wound  location,  size, 
shape,  post-operative bandaging,  post- 
operative  limb  mobility,  level  of 
contamination,  environmental  factors, 
and individual variation are believed to 
play a role in the rate of wound healing. 
In  reality  there  is  little  data  that 
statistically substantiate the influences 

of  these  variables  on  second intention 
wound healing.  It is difficult to design a 
study that eliminates all of the biological 
noise  that  could  potentially  influence 
second intention wound healing.  In my 
view  wound  healing  is  a  physiologic 
process  that  can  proceed  in  the 
presence  of  a  variety  of  surrounding 
local  and  systemic  influential  factors. 
Can  we  really  alter  this  physiologic 
process in a clinically relevant way with 
topically  applied  wound  preparations? 
This is the pivotal question for veterinary 

wound researchers to  answer.   At  this 
juncture  the  available  data  is 
encouraging but not conclusive.

1. Bischofberger  AS,  Dart  CM, 
Perkins NR, et al: A Preliminary 
Study on the Effect of Manuka 
Honey  on  Second-  Intention 
Healing  of  Contaminated  and 
Noncontaminated  Wounds  on 
the  Distal  Aspect  of  the 
Forelimbs of  Horses. Vet Surg 
42 (2013):154-160.

 small animal wound management
How to Manage Dog Bite Wounds in Small Animals

Elizabeth Maxwell, DVM
Louisiana State University, Baton Rouge, LA

initial  patient  stabilization 
and wound assessment

One is often faced with a dilemma when 
presented with a pet that has sustained 
multiple  dog  bite  wounds  to  various 
parts  of  the  body  –  what  to  do  first? 
These patients are often presented in a 
state  of  shock,  so  stabilization  will  be 
first clinical priority. The next priority is a 
complete  assessment  of  the  entire 
patient – while focusing on the large and 
gory wound(s), it is easy to miss a more 
visually subtle  but often more clinically 
dangerous  wound.   Radiographs 
(thoracic  and  abdominal)  are 
recommended  for  patients  that  have 
sustained bites to the trunk, in order to 
help  to  determine  whether  surgical 
exploration  is  indicated.  Once  the 
patient  has  been  stabilized  and  the 
extent of wounds has been evaluated, 

the  wounds  (and  a  wide  area  around 
them)  should  be  clipped  to  allow 
adequate  visualization  for  inspection. 
Placing sterile lube within the wound will 
help  protect  it  from  the  clipped  hair. 

Most dog bite wounds will be deceiving, 
in that a majority of the damage occurs 
below the skin surface due to shearing 
and compressive forces. Clipping the fur 
in  areas  that  we  cannot  see  obvious 
lesions  can  also  be  beneficial  in 
indentifying  smaller  puncture  wounds 
that  could  develop  into  more  serious 
lesions if left unattended.

lavage

Wound  irrigation  is  generally  accepted 
to  be  an  integral  factor  in  wound 
management. However, which solutions 
are  ideal,  the  pressures  we  seek  to 
attain,  and  the  decision  to  lavage 
puncture wounds are common aspects 
often not explored. Saline 0.9% is often 
the “go  to”  of  lavage solutions despite 
the  fact  that  research  has  shown  that 
Lactated  Ringer’s  solution  is  the  least 
damaging solution to fibroblasts and has 
a  physiologically  acceptable  pH  to 
tissues.  Chlorhexidine  0.05% has  also 
been shown to  be beneficial  to  wound 
healing compared to saline alone, via its 
immediate  and  residual  antimicrobial 
effects.  Most  often  the  attempt  to 
produce  the  desired  concentration 
results  in  mixing  chlorhexidine  solution 
and  tap  water  without  regard  to 
measurement of either, until a “sky blue” 
color is achieved. Chlorhexidine typically 
comes  in  a  2%  stock  solution,  thus 
2.5ml of 2% chlorhexidine stock solution 
should  be  added  to  100ml  saline  to 
produce  a  lavage  solution  of  0.05% 
chlorhexidine. There have been multiple 
methods employed for flushing wounds. 
The  most  commonly  recommended 

pressure for wound irrigation is 7-9 psi 
to  adequately  remove  bacteria  and 
foreign material. A recent study (Monnet 
and Gall) showed that a 1-L bag under 
pressure  of  300mmHg  was  the  best 
technique for achieving the ideal wound 
irrigation pressure.

wound closure

Primary  closure  may  be  judged  an 
acceptable  if  attempted  within  the  first 
few hours of the attack; however clinical 
data does not unequivocally support the 
concept of a “golden period” for wound 
closure  (within  6  hours),  as  many 
confounding factors exist that influence 
dehiscence  rates  at  least  as  much as 
the  age  of  the  wound  at  the  time  of 
closure. Closure should be postponed if 
there is any concern over the viability of 
the  tissues,  or  presence  of  infection. 
Often it may take two or more days for 
the true extent of the wound to become 
apparent.  Delayed  primary  closure 
allows for daily assessment, and closure 
is  usually  performed  upon  the  first 
appearance  of  healthy  granulation 
tissue  (about  5  days  later  in  most 
cases),  sometimes  sooner,  depending 
on  how  the  tissue  appears.  Small 
puncture  wounds  with  little 
subcutaneous pocketing are usually left 
open to heal by second intention. Direct 
flushing of small and/or deep punctures 
may spread infection to deeper tissues 
and is therefore generally discouraged; 
a  safer  recommendation  when  dealing 
with  small  but  deep bite  wounds,  is to 
first  clean  the  periwound  surface  and 
then  enlarge  the  bite  punctures  to 
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Figure 1. Bite wound prior to treatment.



provide  adequate  exposure  of  the 
deeper  tissue  for  inspection  and 
cleaning/lavage.   This  will  also  ensure 
adequate  drainage,  and  reduces  the 
likelihood  of  entrapped  infection  and 
subsequent abscess formation.

drains

Active  or  passive  drains  can  be  good 
options for dealing with the dead space 
that  often  occurs  due  to  the  shearing 
forces  of  a  dog  attack.  The  Penrose 
drain  is  the  most  commonly  used 
passive  drain  and  can  be  placed  with 
one  end  of  the  drain  emerging  in  a 
location  that  is  dependent  (usually 
ventral) to the wound.  Penrose drains 
that also have an exit point dorsal to the 
wound  are  usually  not  recommended, 
because it is generally believed that the 
dorsal  exit  site  may  increase  the 
likelihood of wound contamination.  The 
most  commonly  used  active,  closed-
suction drain is a Jackson Pratt,  which 
uses  a  small  silicone  rubber  bulb  to 
apply  a  constant  low-level  vacuum  to 
the  drain  tube.   The vacuum provides 
continuous drainage that is independent 
of gravity.  In addition, as it is a closed 
system,  the  Jackson-Pratt  drain  may 
also  have  the  further  advantage  of 
decreased  risk  of  ascending  infection. 
The Jackson-Pratt and all  other closed 
suction drains are at risk for failure due 
to  loss  of  vacuum;  therefore  these 
drains should be monitored frequently to 
ensure  that  negative  pressure  is 
maintained.   Finally,  it  has  been 
recommended  to  keep  all  drains 
covered, as failure to do so may put the 
patient at risk for an ascending infection. 
The  covering  should  consist  of  a 
bandage  with  adequate  absorbent 
capacity  (particularly  in  the  case  of 
passive  drains),  and  should  be 
inspected and changed at least daily.

antibiotics

The  use  of  prophylactic  antibiotics 
remains  a  controversial  issue  among 
veterinarians,  mostly  because  the 
efficacy  in  reducing  post-bite  wound 
infections  has  not  been  proven. 
Antibiotics are generally not indicated in 
the absence of  infection, or in patients 
with  shallow,  well-debrided,  fresh 
wounds. They should however be used 
in cases of infected wounds, extensive 
tissue  damage,  intra-articular  bites,  in 
patients  with  open  fractures,  and  the 
immunocompromised.  Bacterial  culture 
and  sensitivity  is  generally 
recommended  after  debridement  and 
lavage as a means to more accurately 
assess the bacteria responsible for any 
resulting infection.

summary

Managing  dog  bite  wounds  in 
companion  animals  starts  with 
considerations  of  patient  stabilization 
and  initial  wound  assessment.  The 
wounds should be clipped for adequate 
visualization,  the  periwound  skin 
prepped,  and  the  bite  wounds 
adequately  exposed  before  being 
lavaged to remove bacteria and foreign 
material. Acute surgical closure may or 
may not be an option, depending on the 
size of the wound and the condition of 
the involved tissue. The decision 

whether or not to use a drain or drains, 
and their type and location, will depend 
on  the  amount  of  dead  space,  the 
amount  of  contamination,  how  much 
fluid  is  being  produced,  and  its 
character.  Antibiotics  are  not  indicated 
for  all  cases  of  dog  bite  wounds,  so 
careful  consideration  of  bite  location, 
wound  assessment,  and  the  patient’s 
medical history are essential.
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Figure 2. Penrose drain placement.



 large animal wound management
A Large Traumatic Wound in a Horse Managed by Second 

Intention Healing with Low-level Laser Therapy

Abbie Futcher and Henry Jann DVM, MS, DACVS
Department of Veterinary Clinical Sciences

Oklahoma State University Center for Veterinary Health Sciences
Stillwater, OK, USA

Roxanne, an 8 year old Quarter Horse 
mare,  was  presented  to  the  Boren 
Veterinary Teaching hospital on October 
3rd,  2012  with  massive  soft  tissue 
damage  to  her  left  gluteal  region. 
Roxanne had been accidentally let  out 
of her pasture and got onto a road.  She 
was  found  by  her  owner  after  being 
struck by a vehicle.  The horse was in 
stable  condition  and  still  able  to  bear 
weight on the injured limb. 

The wound was too large with too much 
missing  skin  to  be  able  to  attempt 
primary surgical  closure of  the wound, 
so  the  decision  was  made to  manage 
her injury as an open wound for second 
intention healing.  

The first goal of treatment for Roxanne’s 
wound was to  promote  wound healing 
by  eliminating  factors  known  to  cause 
delay healing.  In large contaminated 

open wounds such as in this case, the 
presence  of  devitalized  tissue  and 
bacterial infection were considered to be 
special  concerns.   Debridement  of 
devitalized  tissue  was  performed  with 
hydrotherapy  every  12  hours. 
Hydrotherapy  helps  to  detach 

devitalized  tissue  and  foreign  material 
without  disturbing  healthy  tissue,  thus 
accomplishing selective debridement of 
the wound.  Hydrotherapy also provides 
other  benefits  in  the  management  of 
open  wounds:  it  dilutes  and  removes 
bacterial  contamination,  and  improves 
wound  perfusion  by  promoting  local 
vasodilation.  

After  every  hydrotherapy  session  the 
wound was treated by topical spray with 
a  proprietary  solution  of  hypoclorous 
acid  (Vetericyn®)  and  scarlet  oil  (a 
mixture of mineral oil, isopropyl alcohol, 
pine  oil,  benzyl  alcohol,  oil  of 
eucalyptus,  methyl  salicylate, 
parachlorometaxylenol,  and  biebrich 
scarlet).   Vetericyn®  has  a 
manufacturer’s  claim  that  it  speeds 
healing and kills  bacteria  but does not 
harm  healthy  tissue.   Scarlet  oil  is  a 
topical  rubefacient  consisting  of  a 
mixture of essential oils; its mechanism 
of action is to promote local perfusion by 
a combination of arteriolar vasodilation, 
and proinflammatory effects.

Roxanne was given flunixin meglumine 
(Banamine®)  IV  every  12  hours  for 
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Figure 1. Wound on presentation from rear.

Figure 2. Wound on presentation from side.

Figure 3. Wound after 1 week treatment.

Figure 4. Wound after 3 weeks treatment.



analgesia,  and  to  help  prevent 
excessive inflammation.  Roxanne also 
received  one  dose  of  ceftiofur 
(Excede®)  IM  on  day  one,  and  then 
again  on  day  four  of  treatment  as 
prophylaxis  against  systemic  bacterial 
infection.

Low  level  laser  therapy  was 
administered  daily  for  the  first  three 
days, and then every third day following. 
Low level  laser therapy utilizes light  to 
stimulate  ATP  production  by 
mitochondria.  Increased ATP production 
increases  available  intracellular  energy 
reserves; this energy is in turn available 
for physiologic  processes that  promote 
wound  healing  such  as  leukocyte 
infiltration,  macrophage  activity, 
fibroblast  formation  and  proliferation, 
formation  of  granulation  tissue  by 
fibroblasts,  and  epithelialization  by 
keratinocytes. 

Treatment was continued for 5 weeks; at 
that  time  treatment  was  discontinued 
and  Roxanne  was  put  out  to  pasture. 
Roxanne’s wound continued to heal well 
by  second  intention  over  the  next  9 
weeks;  although  not  fully  healed  by  9 
weeks post-presentation, the open area 
is greatly reduced, and she is still able 
to bear weight and ambulate. 
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Figure 6. Wound 9 weeks after presentation 
(treatment discontinued).

Figure 5. Wound 6 weeks after presentation 
(treatment discontinued).



 technician tip
The Importance of Nutrition in Wound Healing 

in Veterinary Medicine: Part I

Tammy Moyers, LVMT
University of Tennessee Veterinary Medical Center

In  veterinary  medicine,  nutrition  is 
important not just for the obese patient. 
Nutritional  education  to  clients  about 
their animal’s key nutritional needs can 
improve their pet’s quality and length of 
life;  therefore,  nutrition  is  an important 
part  of  every  patient’s  visit  to  the 
veterinary  hospital  and  should  be  a 
routine part of the history and physical 
exam.   

The  routine  physical  examination 
consists  of  four  major  parts: 
temperature, pulse, respiration, and pain 
assessments.   However,  the  American 
Animal  Hospital  Association  (AAHA) 
recommends that nutritional assessment 
be labeled as the 5th vital assessment. 
Their  guidelines  include  two  types  of 
nutritional  evaluations:  screening  and 
extended.  

The  screening  evaluation  should  be 
performed  on  every  patient;  this 
includes  assessing  weight,  body 
condition  score  (BCS),  type  of  diet 
(manufacturer, canned or dry) , amount 
fed, number of times fed daily, and any 
treats  or  human  food  given  and  the 
amount.   If  there  are  no  health  risk 
factors  to  consider  and  the  animal  is 
healthy, no further evaluation is needed 
at that time.  

The  extended  evaluation  may  be 
performed  when  nutritional-related  risk 
factors  are  found  or  suspected,  and 
especially  during  healing  of  most 
diseases  or  injuries.   For  most  acute 
and  chronic  wounds  –  for  example, 
injuries  from  external  sources,  self-
mutilation,  or  surgical  recovery  – 
nutritional  deficiencies increase healing 
times.  
    
The  extended  evaluation  includes  the 
screening  evaluation  along  with 
assessing  the  muscle  condition  score 
(MSC),  environmental  factors,  injury, 
disease, and any nutritional factors that 
may be occurring with the patient, such 
as vomiting, diarrhea, and/or reluctance 
to  eat.   Assessing muscle  condition  is 
beneficial  because  in  some  acute  or 
chronic  disease  processes,  muscle 
mass loss can increase due to the lack 
of proper nutrition.    

However,  nutritional  evaluation  alone 
cannot  tell  us  if  our  patients  are 
receiving the proper nutrition.  Physical 
examination  of  the  hair  and  skin,  for 
example,  can  give  suspicion  for 
nutritional  deficiencies.   Things to  look 
for  are  dry,  dull  hair  coat,  abnormal 
scale accumulation (seborrhea), loss of 
hair, and change in normal hair color.  To 

fully  confirm  nutritional  deficiencies, 
though,  we  must  perform  a  thorough 
laboratory  evaluation,  including 
chemistry  panel  and  electrolytes,  to 
identify things like changes in metabolic 
demand, for example.   When a wound 
is healing, patients require an increase 
in energy intake due to an increase in 
metabolic  demand.     Consequently, 
patients  with  nutritional  deficiencies 
often require special nutrients.  Energy, 
carbohydrate,  protein,  fat,  vitamin,  and 
mineral  metabolism  can  affect  the 
healing process.  In some instances of 
nutritional  deficiencies,  the  body  will 
begin to metabolize muscle to facilitate 
the body’s healing.  

Protein  is  one  of  the  most  important 
nutrients  that  affects  wound  healing. 
Protein  deficiency  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.  The next article in this series 
will further explain these factors and the 
importance  of  protein  in  acute  wound 
management.
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