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 Equine analgesia has been a neglected subject, lagging behind the progress made in small 
animals.1  Various arguments exist against pain relief for horses.  One common argument is that 
if an injured body part does not hurt, further damage will ensue due to overuse.1  This view has 
little foundation and can result in the horse having to withstand excessive pain which is 
inhumane.  Pain that is controlled results in a nondepressed horse that will maintain a good 
appetite, and have a normal functioning immune system which results in normal tissue healing.  
Another benefit that applies to successful management of perioperative orthopedic pain in the 
horse, is the potential to reduce the risk of support-limb laminitis, the unfortunate sequella that 
can render all implants and prior surgery needless and often leads to the demise of the patient.  
Additionally, the reduction of stress associated with ongoing chronic pain may also decrease the 
risk of gastric ulceration, colitis, and generalized depression associated with continued pain.  
Lastly, it is the responsibility of the surgeon, in conjunction with the anesthesiologist to provide 
adequate pain management to ensure the best outcome of the surgical procedure to be performed.  
Poorly planned pain management may obviate the best and most elegant orthopedic surgical 
procedure. 
 
Consequences of pain 
 One of the most important reasons to control pain is to avoid the consequence of “wind-
up” phenomenon.2  Pain is usually the first and most dominant clinical sign in horses suffering 
from orthopedic injury.  Pain and inflammatory responses induced by surgical procedures and 
anesthesia related ischemia produce a series of behavioural, neurophysiological, endocrine, 
metabolic and cellular responses (stress response) which initiate, maintain and amplify the 
release of pain and inflammatory mediators (Figure 1) .2  Pain is normally produced by the 
mechanical, chemical or thermal activation of small diameter high-threshold sensory nerve 
fibers.2  When pain is uncontrolled, inflammation increases the sensitivity of peripheral nerve 
fibers and stimulates the synthesis and release of nerve growth factor, substance P and calcitonin 
gene related peptide, all which contribute to the development of sensory hyperexcitability and 
hyperalgesia.  Cumulative increases in positive feedback loops and neural sensitivity results in 
increases in excitability of spinal cord neurons and central nervous system “wind-up” (Figure 
2).2   Uncontrolled pain produces a catabolic state, suppresses the immune response and 
promotes inflammation, which delays wound healing and predisposes the patient to infection and 
intensified medical care.   
 Therefore, although the clinician cannot control the degree of pain that the horse presents 
with, most commonly the procedure that will take place to treat the condition will often cause 
similar or, potentially worse pain, until the tissues/bones heal.  Pre-emptive analgesia is a term 
used to denote the administration of analgesic drugs before extensive soft tissue or orthopaedic 
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surgery in an attempt to minimize the response to pain, particulary the development of CNS 
hypersensitivity and resultant hyperalgesia and allodynia.3  
 
Pre-operative analgesia 
Nonsteroidals 
 Nonsteroidal anti-inflammatory drugs (NSAIDS) are some of the most commonly used 
analgesics.  They reduce inflammation by inhibiting the production of prostaglandins and as a 
result, are only effective in the face of an inflammatory process.4  The acidic nature of these 
compounds allows them to accumulate in inflamed tissues, which are also acidic.  They are 
highly protein bound therefore higher concentrations are found in the serum although inflamed 
synovial joints have higher concentrations due to increased blood flow and vascular permeability 
induced during inflammation.5  At the site of injury, they inhibit the cyclooxygenase pathway 
(COX), and prevent the formation of prostaglandins.  The two enzymes that make up this 
pathway are COX-1 and COX-2.  COX-1 is responsible for normal functions of the mucosa in 
the gastric stomach by increasing blood flow, decreasing acid production and increasing mucus 
production.  COX-2 is usually not present in most tissues but is inducible in injured tissues 
which results in prostaglandin production and inflammation.  NSAIDS that are currently used 
today block both COX-1 and COX-2 and can sometime result in toxicity. 
 Toxicity associated with NSAID administration is oral, gastric, duodenal, and colonic 
ulceration and necrosis; renal papillary necrosis; altered clotting times; a decrease in plasma total 
protein, diarrhea and perivascular irritation and necrosis.6   Early signs of toxicity are depression, 
anorexia, oral ulceration and abdominal edema.5  Clinicians should be aware of these toxicities 
and immediately stop NSAID administration if noted.  A study by McAllister compared the 
adverse effects of phenylbutazone, flunixin and ketoprofen and found phenylbutazone had the 
greatest toxic potential, followed by flunixin and ketoprofen.7   
 NSAIDs provide effective analgesia for many orthopedic procedures that cause mild to 
moderate pain.8  They are often given intravenously before or during anesthesia so that they will 
be effective in surgery and post-operatively.  It should be noted that nonsteroidal drugs are 
protein bound therefore; they may displace other protein bound drugs and deepen anesthesia9.
 The most common NSAIDs used perioperatively today are phenylbutazone, flunixin 
meglumine, ketoprofen, and to a lesser extent carprofen and firocoxib (Equioxx®).  Specific 
dosages are found in Table 1. Phenylbutazone remains the most commonly administered NSAID 
in the horse.  It’s efficacy for musculoskeletal pain has stood the test of time and, although it can 
have toxic effects on the gastrointestinal tract, when used at the appropriate dosage, most horses 
do not seem to exhibit toxic effects.  Surgeons should use caution however, when administering 
phenylbutazone for horses at high risk of side effects.   
 A study by Raekallio et al demonstrated improved pain scores measured post-operatively 
when horses were administered 4 mg/kg intravenously before surgery and 2 mg/kg every 12 
hours following surgery.10  This study proved the intravenous route of administration of 
phenylbutazone, when used perioperatively for post-operative pain was effective.  The belief 
among many clinicians is that phenylbutazone is more effective than flunixin and ketoprofen at 
providing analgesia for musculoskeletal pain.  This has been substantiated by studies where a 
synovitis model was utilized to test the efficacy of each of these NSAIDs and phenylbutazone 
provided improved efficacy over the others.4,11  Although phenylbutazone has the highest risk of 
toxicity compared to flunixin and ketoprofen, it’s efficacy for orthopedic pain is greatest. 

90



 3

 Flunixin meglumine is the second most commonly used NSAID in horses.  Although the 
mechanism of action is similar by blocking the COX pathway, its efficacy has been determined 
to be greater for visceral pain than musculoskeletal.  Horses do not seem to be as sensitive to the 
kidney perfusion problems that dogs and cats are, therefore it is used commonly preoperatively.  
Although it is used orally and intravenously, it should not be used intramuscularly due to it’s 
potential to result in clostridial myonecrosis12. 
 Ketoprofen is still used although its efficacy for musculoskeletal pain is not as good 
compared to phenylbutazone.4  Some of the initial claims of ketoprofen inhibiting the 
lipoxygenase pathway were not substantiated in studies.4  Although it is a potent analgesic and 
has less risk of toxicity compared to phenylbutazone, its use is not as common as phenylbutazone 
and banamine.   
 Cycloxygenase-2 inhibitors are emerging in the area of NSAID therapy.  They 
specifically block the COX-2 pathway but do not inhibit the “housekeeping” functions of 
prostaglandins such as mucous production and blood flow stimulated by COX-1.13   
Theoretically, they should minimize the occurence of NSAID induced toxicities and will replace 
the NSAIDs associated with greater risks of toxicities.  A COX-2 inhibitor that has recently 
come on the market is Feroxicob (Equioxx®) oral paste.  It’s efficacy has been compared to 
phenylbutazone for musculoskeletal pain and has been found to be comparative in a large field 
study14.  Its main disadvantages compared to phenylbutazone is its expense and it only is 
available as an oral paste.  
Epidural analgesia 
Epidural analgesia has grown in its popularity in the last ten years15-18.  The benefits of epidural 
analgesia is primarily focused on the hind limbs since front limb pain does not seem to be 
reduced with even large volumes of drugs delivered through epidural catheters placed at C1-
C215.  Epidural analgesia is an excellent adjunctive way to provide analgesia and has several 
benefits when given pre-operatively such as reducing the need for intra-operative drug therapy, 
reducing the need for higher concentrations of gas anesthetics, and improved recoveries.19  Many 
different drug combinations are reported for epidural analgesia with xylazine, detomidine and 
morphine being the most commonly used combinations.  Advantages in using these drugs is that 
there is no loss of motor function to the hind limbs and excellent analgesia is provided.16  One of 
the most common combinations reported is morphine at 0.2mg/kg and detomidine at 0.03mg/kg 
which is brought up to 20 mls with saline if administering through a needle or an epidural 
catheter.16,18  The author has found that this dose of morphine may predispose to decreased gut 
motility and currently uses 0.1mg/kg of morphine combined with detomidine at the above dosage 
which provides excellent analgesia.  When this combination was administered pre-operatively to 
horses undergoing bilateral hind limb arthroscopies, significant analgesia was provided.18  
Furthermore, stress as measured by cortisol levels was significantly reduced intra-operatively.19  
The technique of administration is the standard approach to delivering epidural drugs through a 
needle placed in between coccygeal vertebrae 1 and 2 and advancing to the epidural space. 
 
Analgesia through epidural catheters  
If the surgeon expects ongoing pain post-operatively, an epidural catheter can be place pre-
operatively, and epidural drugs may be delivered by this route.  The author has placed more that 
50 catheters pre-operatively to deliver analgesic drugs and has not had a problem with the 
catheters becoming dislodged during or post recovery.  Epidural catheter placement is an 
effective way to continue delivery of drugs post-operatively and long-term placement of 3 weeks 
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has not resulted in any long-term detrimental effects.17  Epidural catheter placement is easy and 
horses appear to tolerate them well (Figure 3a-d).  A detailed description of epidural catheter 
placement is available.20     
Excellent pre-operative analgesic drugs (before the commencement of gas anesthetics) are many.  
The combinations available are also wide in range.  Common combinations are opioids such as 
morphine and alpha-2 agonists such as xylazine or detomidine.2  These combinations have 
proved to be excellent for providing good analgesia prior to general anesthesia and a more 
indepth coverage of the use of these drugs perioperatively is available.21 
 
Operative Analgesia 
 Intra-operative methods to reduce pain are important since a horse feeling pain during 
anesthesia is more likely to have higher catecholamine levels intra-operatively, a poor recovery, 
and potentially added stress to the nociceptive input of the surgical procedure.  Once 
anesthestized, it is the author’s preference to regionally anesthetize the limb by using perineural 
anesthesia with either mepivicaine or bupivicaine.  An argument against this may be that the 
horse may not protect the limb on recovery (ie for fracture repair) if the painful input is lost, 
however, if adequate co-aptation is applied and controlled recovery ensues, adequate fixation 
should hold-up to the forces applied by the horse in the recovery stall.   
 The mechanism of action is like all local anesthetics which is to interrupt the propagation 
of impulses along peripheral nerves, preventing noxious stimulation from being transferred and 
causing complete analgesia in tissues.  They bind to sodium channels and prevent 
depolarization.8  When used operatively, they can decrease the response to painful surgical 
stimuli and decrease the amount of general anesthesia needed to maintain a desirable plane of 
anesthesia.9  If performing a local block to not only decrease surgical stimulation but assist with 
recovery and provide continued analgesia during the post-operative period, bupivicaine should 
be used base on its extended time of action (6-8 hours). 
Intra-articular anesthetics may also be used just prior performing arthroscopic procedures.  By 
initially distending the joint capsule with carbocaine, painful manipulations within the joint may 
be less perceived by the anesthetized patient.  This procedure is commonly practiced in 
arthroscopy in humans.22  It should be noted that recently, toxic effects have been noted due to 
high concentrations of bupivicaine on human and rat cartilage.23  These effects have not been 
studied in horse cartilage.  Infusing mepivicaine preoperatively, just prior to arthroscopy should 
not result in articular toxicity however, based on bupivicaine studies done in humans, the author 
would avoid this solution until further effects are studied.   
 Intra-articular mu receptors have been found in inflamed synovium which would lend 
credence to using morphine intra-articularly in the horse.8  However, no studies have been done 
to specifically study the efficacy of intra-articular morphine on post-operative orthopedic pain.     
 If surgery has been long (over two hours) and the surgeon feels that moderate orthopedic 
pain will ensue, NSAIDs administered prior to moving to the recovery stall appears to be 
beneficial to some horses in recovery and for post-operative pain (McIlwraith, clinical 
observation).  In these situations, the dose of NSAID should be taken into consideration when 
continuation of NSAIDs takes place post-operatively. 
 
Post-operative Pain Management   
NSAIDS 
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The mechanism of action was covered in pre-operative management of pain.  However, the 
length and route of administration of NSAIDs depends on the degree of pain and how well the 
horse is progressing.  Certainly, every horse seems to have individuality in dealing with pain 
with some appearing to need prolonged therapy and others needing much less.  It is important for 
the surgeon to be aware that switching the route of NSAIDs from intravenous to oral 
administration can sometimes reveal pain in the interval and the efficacy seems to be slightly less 
when these drugs are administered by the oral route, at least temporarily.  In the author’s 
experience, there seems to be a 12 to 24 hour “accommodation” to the oral route and, in most 
cases, the oral route becomes equally beneficial to providing analgesia.  In most cases of mild to 
moderate joint pain associated with arthroscopic procedures, NSAIDs are used between 3 and 7 
days postoperatively.8  This will increase for more chronic situations such as joints presenting for 
chronic sepsis or where large portions of subchondral bone was exposed.   
When NSAIDs are used for more chronic cases of orthopedic implants and when limbs are in 
casts, NSAIDs are typically used for longer periods of time.  In these cases, the author will often 
continue on a low dose of NSAID until cast removal to avoid allowing the limb to swell within 
the cast upon discontinuation of the NSAID.  The author feels that continuation of low dose 
NSAIDs in horses which are casted does not hide the detection of cast sores and often will 
provide enough analgesia for low but appropriate amounts of movement within the stall. 
Continuation of epidural analgesia.   
If an epidural catheter was placed pre-operatively, administration of analgesics can be continued 
for several weeks through this route.15,17  If not placed pre-operatively, then post-operative 
placement should be considered for horses with ongoing moderate to severe pain of the hind 
limbs.  The author has placed many epidural catheters in horses with fractures, septic joints and 
various conditions causing hind limb pain with excellent results.  The most common combination 
used in this situation is a combination of morphine (0.1mg/kg) and either detomidine 
(0.03mg/kg) or xylazine (0.17mg/kg).  Administration of either combination usually takes 20-30 
minutes for the combination to have an analgesic effect and can last between 12 to 36 hours 
depending on the severity of pain.  In the author’s experience, detomidine and morphine seem to 
provide greater analgesia and last a longer length of time.  The disadvantage with this 
combination is sedative effects of the detomidine are greater than for the xylazine and may last 
approximately 30 – 40 minutes compared to the xylazine which seems to last 10-15minutes.   
Fentanyl patches 
 Transdermal fentanyl patches have been used extensively in human and small animal 
patients.24-26  The efficacy in horses has been tested in the last few years and has shown 
individual variation.27-32  The current recommendation for orthopedic pain is to clip the cephalic 
or saphenous region of the limb and apply two patches each 10mg.  The time for absorption can 
vary between 2-14 hours and in some horses may not reach serum levels to have an analgesic 
effect.  In the author’s experience there seems to be individual variation with some horses 
benefiting and some not. 
Continuous peripheral nerve block 
 Methods to provide excellent analgesia to the front limbs continues to evade orthopedic 
surgeons such that support limb laminitis continues to be a common sequella to ongoing front 
limb pain.  A method to provide a continuous block with regional anesthesia has been 
investigated by implanting catheters subcutaneously at the medial and lateral palmar nerves.33  
The continuous infusion appears to be efficatious however, distal limb swelling associated with 
the catheters appears to be problematic.  Furthermore, if metal implantation is present, the risk of 
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introducing infection subcutaneously may outweigh the benefit of placement of these catheters.  
Further study is needed in this particular instrumentation to provide analgesia, however they may 
have a place in future management of orthopedic pain. 
Continuous intravenous infusions 
 Continuous rate intravenous infusions of drugs such as ketamine, lidocaine and 
butorphenol have been studied to supply analgesia in horses.34-36  Most studies using these drugs 
have examined their effects on gastrointestinal pain and not orthopedic pain.  The effects of these 
infusions appear to provide some benefit to the equine patient suffering from GI pain however; 
studies need to be performed on horses with orthopedic pain before they can be recommended. 
Summary 
 In the last decade, pain management has played a larger part in the surgical plan for 
orthopedic procedures in the horse.  Epidural management of hind limb orthopedic pain has 
played an important role in providing analgesic benefits to the equine patient.  Furthermore, pre-
emptive analgesia has been demonstrated to have beneficial effects on minimizing post-operative 
pain and some of the complications associated with ongoing pain.  Surgeons are becoming aware 
of the benefits that well-planned analgesia initiated pre-operatively can provide to their patients 
in the recovery stall as well as postoperatively.  Further studies on more effective analgesia will 
hopefully be forthcoming and add more options to providing effective pain management to 
equine orthopedic patients.  
 
Table 1 
Doses of nonsteroidal anti-inflammatory drugs 
Drug Route Dose 
Flunixin meglumine Oral or intravenous 1.1mg/kg for up to 5 days 
Ketoprofen Intravenous 2.2mg/kg for up to 5 days 
Phenylbutazone Oral or intravenous 4.4mg/kg twice daily for 1 

day, then 2.2 mg/kg twice 
daily for 2-4 days, then 2.2 
mg/kg on alternate days 

Firocoxib Oral .1mg/kg for up to 30 days 
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Figure 1: The differences between physiological pain and clinical pain.  Tissue damage and 
inflammation can lead to hypersensitivity to mechanical, chemical and thermal stimuli resulting 
in increased sensation or “hyperalgesia”.  From Muir WW, EVE, 1998, with permission. 
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Figure 2: The result of chronic input of pain centrally causing upregulation of gene induction and 
central nervous system “wind-up”.  From Muir WW, EVE, 1998, with permission. 
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3c 

 
3d 
Figure 3a-d: The insertion of an epidural catheter which can be placed pre or post-operatively to 
supply excellent analgesia for hind limb orthopedic pain. 
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