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Objectives 
1. Understand concepts associated with pain terminology. 
2. Learn the anatomy and physiology of pain processing. 
3. Understand the signs and limitations of recognizing pain in veterinary patients. 
4. Become introduced to the pharmacologic aspects of pain management. 
5. Be able to apply your understanding of pain to patient care. 

Definitions and Concepts 
- Allodynia- a painful response to a nonpainful stimulus. 

- Analgesia - a reduction in the conscious awareness of pain. 

-Hyperalgesia- a heightened pain response following minimal stimulus. Hyperalgesia can 
occur both at the site of injury- primary hyperalgesia-or in the CNS -secondary hyperalgesia-
in response to input from the site of injury. 

- Multimodal- using more than one means or drug to control pain. 

- Neurotransmitter- a substance that is released from a nerve ending, binds to a 
receptor, and causes a response. 

- Nociception - activation of nociceptors by noxious stimuli. 

- Nociceptor- a pain receptor; a nerve ending of A-delta or C fibers that senses and is activated 
in response to specific noxious mechanical, thermal, and/or chemical stimuli. 

- Plasticity- changes in the cellular properties of a neuron leading to changes in neuronal 
behavior. 

- Preemptive analgesia -analgesic intervention prior to the application of a painful stimulus, i.e. 
"preventive pain management." 

- Sensitization - changes occurring to a nociceptor after tissue injury that increase the likelihood 
of subsequent hyperalgesia and prolongation/exacerbation of a painful state. 

Peripheral sensitization occurs in the area of the injury. 
Central sensitization occurs in the central nervous system. 



What is pain? 

- Pain has been defined as "an unpleasant sensory and emotional experience associated with 
actual or potential tissue damage, or defined in terms of such damage." Important points 
about pain: 

+ Pain is always subjective and therefore difficult to impossible to measure. 
+ Pain is always unpleasant. 
+ When untreated or under-treated, pain can have a significant detrimental impact on 

the health of the painful individual. 
+ When pain is expected or present, it should be assessed and treated appropriately. 

How does pain occur? 

Pain is a complex sensation beginning with the activation of nociceptors and ending with 
removal of the painful stimulus or the release or administration of substances producing 
analgesia. 
This discussion will focus on the BASIC aspects of pain anatomy and physiology. 

Tissue trauma activates nociceptors- sensory pain receptors 
Three major body areas have nociceptors - skin, viscera, and musculoskeletal system -
and there are 2 major types of nociceptors- A-delta and C fibers. 
A-delta fibers are small, myelinated nerve fibers with conduction velocities of 12 to 50 
meters per second. They are stimulated by mechanical and/or thermal (too hot or too 
cold) sensations, and are associated with fast pain- that immediate, stabbing, well
localized feeling. A-delta fibers are frequently subclassified into Type I and Type II 
depending on where they are located, activation thresholds, and conduction velocities. 
C-fibers are small, unmyelinated fibers with conduction velocities of 0.5- 2 meters per 
second. These fibers respond to mechanical, thermal, and chemical mediators, and are 
associated with slow pain- the lingering, throbbing, visceral, poorly localized feeling that 
can remain long after the initial insult has ended. 

Tissue trauma also causes release of local inflammatory mediators 
Inflammatory substances released in response to local tissue trauma include bradykinin, 
serotonin, substance P, and prostaglandins. 
These chemical substances cause local vasodilation, increased vascular permeability, and 
enhance the activation of nociceptors. 
Activation of local substances can lead to primary hyperalgesia and peripheral 
sensitization. 

How does the nociceptive signal become a pain sensation? 
Four processes occur from the initial tissue trauma to the sensed pain response. These 
processes are important because we can attempt to alleviate pain by modifying one or 
more of these processes- transduction, transmission, modulation, and perception. 
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Transduction - the transfer of a nociceptive signal from the site of injury into a neural impulse. 

Transmission -occurs along the afferent A-delta and C fibers of neurons to the dorsal horn of 
the spinal cord where they synapse in laminae I, II, and V, then cross the spinal cord 
(decussate) and continue to travel along second order neurons (in the spinothalamic tract) to 
higher areas of the CNS. A number of excitatory neurotransmitters are responsible for signal 
transmission. 

Perception - occurs once the transmitted signals reach higher centers in the CNS. From the 
spinothalamic tract, the neurons course through the pons and medulla, and terminate in the 
thalamus. The thalamus sends signals to the sensory areas of the cerebral cortex and reticular 
formation. These centers are responsible for the sensory and emotional processing of 
nociceptive information. Traditional analgesic therapies have targeted these areas of 
perception. 

Modulation -the process of altering pain transmission. Both inhibitory and excitatory 
mechanisms modulate pain impulse transmission in the CNS and PNS. Neurotransmitters which 
are involved include (but aren't limited to) serotonin, GABA, glycine, somatostatin, 
norepinephrine, and endorphins. 

Sounds straightforward -why then can pain be such a pain to manage? 

When tissue is damaged, changes can occur in the neurons associated with pain signaling 
that amplify the event. 
These changes (plasticity) are meant to be protective, but when severe damage occurs 
(eg. significant trauma, surgery, extreme gastrointestinal pain), the body's responses can 
lead to pain so significant it becomes harmful to the animal. 

What are some of the changes that occur in pain signaling after significant tissue injury? 

Sensitization occurs in both the periphery and the CNS. 
These neuronal changes lead to hyperalgesia - increased pain intensity in both the site of 
injury- primary-and in the CNS --secondary. 
Neurons display increased responsiveness to stimuli, they respond at thresholds lower 
than those normally required to produce responses, and they may begin to fire 
spontaneously, and other neuronal systems (that would not normally be involved) may be 
recruited to respond. 
When these events occur, pain management can become as complex as the pain. 

How is pain classified? 

Several classifications have developed for categorizing pain including duration, severity, 
origin, etc. 
Each classification is useful; each has limitations; and the classifications overlap. 
Some classifications are: acute I chronic; inflammatory I neuropathic; somatic I visceral; 
mild I moderate I severe. 

Acute I Chronic Pain 



Acute pain is arbitrarily described as having been present for< 2 weeks. It is generally, 
but not always, responsive to analgesics. 
Chronic pain (> 2 weeks) can be more difficult to manage than acute due to permanent 
neurologic changes occurring as a result of sensitization. Common presentations of 
chronic pain include osteoarthritis, cancer pain, and neuropathic pain (see below). 

Inflammatory I Neuropathic Pain 

Inflammatory -- consequence of trauma to peripheral tissue (i.e. surgery, trauma to soft 
tissue or bone, burn, etc). Inflammatory pain is also called nociceptive (because 
nociceptors are activated). 
Neuropathic- direct nerve injury (i.e. cutting or crushing a nerve). Neuropathic pain can 
be devastating and difficult to control. 

Somatic I Visceral Pain 

Somatic pain- inflammatory pain occurring as a result of injury to skin, muscles, bone, or 
the peritoneum. It is usually described as sharp, stabbing, and well-localized. 
Visceral pain -occurs as a result of visceral distention, ischemia, stretching of ligaments 
attaching viscera, or smooth muscle spasm. The pain is not well-localized, is dull, aching, 
and often radiates to other areas of the body. 

Mild I Moderate I Severe Pain 

Mild pain- may respond to good nursing care with minimal to no significant drug 
intervention other than local anesthesia. Examples include small skin lumpectomy, simple 
laceration repair, some dental procedures. 
Moderate pain- needs analgesic intervention. Includes some cruciate surgeries; neuter; 
umbilical hernia repair; pleuritis; endoscopy; resolving surgical procedure, injury, or illness; 
osteoarthritis. 
Severe pain - needs significant analgesic intervention, usually multimodal therapy. 
Amputation; fracture repair; onychectomy; major abdominal or other soft tissue surgery; 
ocular injury, disease or surgery; major ear surgery; osteoarthritis; pancreatitis; pleuritis; 
thoracotomy; visceral distention or ischemia; severe soft tissue or orthopedic trauma; 
vascular injury or ischemia; neurologic injury; etc. 

Why should pain be treated? 

-To prevent, minimize, or stop animal suffering. Additionally, untreated or poorly managed pain 
causes pathophysiologic responses in the body that contribute to morbidity, and in severe 
cases, mortality. Hypertension, tachycardia, and vasoconstriction occur; respiratory patterns 
may be abnormal. The patient will be partially or completely anorectic, will be unwilling or 
unable to move normally, or may be so violent as to risk injuring itself or others. 

How do animals display pain? 

While we are much more knowledgeable than we were a few years ago, recognizing pain 
in animals remains a significant problem. 
Unlike most human patients, animals lack the ability to verbalize their pain state. 
Behavioral responses to pain differ between species, breeds, and individuals. 



Instinctively, many animals do not display signs of pain as to do so would make them 
potential prey. This absolutely does not mean they don't hurt; it just makes our ability to 
recognize and treat pain a challenge. 

Birds- reluctance to move; ruffled feathers; inappetance; aggression; lack of grooming; over
grooming; feather picking; vocalization; weight loss. 

Cattle - may grunt or bellow; reluctance to move; inappetence or decreased appetite; 
decreased milk production; teeth grinding; painful facial expression; hunched appearance. 

Cats - reluctance to move; inappetence; attempts to hide; lack of grooming; may growl; 
assume abnormal postures; tachycardic; may tremble. NOTE- purring does not mean pain is 
not present. 

Dogs - may be reluctant to move or may thrash; inappetence; may growl or bite; assume 
abnormal postures; tachycardic; shift positions frequently; may tremble; may vocalize. NOTE
tail wagging does not mean pain is not present. 

Goats, llamas, sheep- may grunt or bleat; teeth grinding; reluctance to move; inappetence or 
decreased appetite; painful facial expression; hunched appearance; recumbency; loss of social 
behavior. 

Horses- may attempt to run from pain; painful expression; may roll or thrash (often violently); 
may grunt; flared nostrils; tachycardic; tachypneic. 

Swine- decreased appetite; recumbency; aggression; vocalization; loss of social behavior. 

How will I know if my patient is painful? 

If you had pain of similar origin, would you be in enough pain to desire analgesics? 
Watch the animal's behavior from outside the cage or stall - is it displaying any or all of 
the signs discussed above? Is it eating, drinking, resting comfortably, or does it appear 
anxious or uncomfortable? Is it reluctant to move or is it thrashing around violently? 
Examine its vital signs- pulse rate, respiratory rate, wound area. Is its heart rated 
elevated over what should be normal for that animal? Is the respiratory rate increased; 
are the respiratory efforts shallow? Does it try to avoid your attempts to touch or palpate 
the area around the wound? Is the area swollen and discolored? Is the animal using the 
affected limb (if a limb is affected)? 
Objective assessment (measurement) of pain in veterinary patients has been performed 
using information including heart rate, respiratory rate, catecholamine (epi and norepi) 
levels, cortisol levels, and by using numerical scales. No single objective measurement 
technique is adequate, because, as mentioned earlier, pain is a subjective sensation. 

How can pain in animals be managed? 
Optimize comfort and care -warmth, adequate padding, nutrition, maintain adequate 
hydration, minimal stress levels, minimal interruptions, quiet environment. 
Provide appropriate analgesics in a timely manner. Make sure the degree and duration of 
intervention matches that of the pain occurring. Whenever possible, give analgesics 



preemptively- before the pain occurs. Preemptive analgesia may help prevent 
sensitization, reduce the amount and duration of analgesics needed, and help the animal 
to return to normal function sooner than if not provided. 
Once the pain has occurred, analgesics should be administered according to the expected 
duration of action of the drug. Do NOT give analgesics p.r.n. (pro re nata) "as 
circumstances require." What does this mean? Do not wait until the animal is in pain to 
provide analgesia. 

What methods of analgesic administration are effective? 

Preemptive analgesia - giving analgesics before causing pain has become preferred practice in 
both human and veterinary medicine. The goals of preemptive analgesia are to reduce dosage 
requirements of anesthetic and additional analgesic agents; to prevent peripheral and central 
sensitization and thus prevent hyperalgesia and long-lasting pain; to minimize pain in the 
recovery period; and to speed recovery time. Blockade of nerve impulse transmission by local 
anesthetic agents has been shown to be the most effective form of preemptive analgesia. Many 
of the drugs mentioned in this discussion are also used as preanesthetic medications in an 
effort to provide preemptive analgesia. 

Multimodal pain management - combining analgesics with different mechanisms of action is 
more effective than attempting to control pain using single agents. Analgesics that interrupt the 
pain pathway at different receptors/neurotransmitters will be more likely to minimize pain 
transmission than application of a single agent. Using drug combinations also allows for 
reduced dosages of each agent; this may decrease the likelihood of adverse drug effects. 

Routes of administration - depending on the source of the pain and the agent used, a number 
of administration routes are available. 

Intravenous (IV)- For many drugs, IV administration offers immediate and effective analgesia. 
IV administration may also be associated with a greater likelihood of adverse effects. A good 
rule of thumb is to always administer IV analgesic agents slowly, and monitor cardiopulmonary 
function during and after administration. 

CRI- Some analgesic drugs can be effectively administered via IV constant rate infusion (CRI). 
Examples of analgesic drugs administered via CRI include ketamine, lidocaine, fentanyl, and 
morphine. CRI administration of analgesics is usually more appropriate than giving IM 
injections at periodic intervals. CRI provides a consistent plasma level of analgesia. 

Intramuscular (IM)- Commonly utilized route of administration for animals in which venous 
access is not readily available. Many analgesic drugs are administered via periodic IM 
injections, but this may not be the best method of analgesic administration due to fluctuations in 
plasma drug levels with intermittent injections. 

Subcutaneous (SC)- This route of administration is not commonly recommended for pain 
meds. SC absorption may not be rapid or reliable especially in dehydrated, hypovolemic, or 
geriatric animals. 

Transdermal application -certain drugs have pharmacokinetic properties that allow them to 
lend themselves to transdermal application. The transdermal patch most widely used in 



veterinary pain medicine is fentanyl. lt is a patch approved only for use in humans, but is a 
popular means of providing adjunctive analgesia for acute or chronic pain in veterinary species. 

Oral (PO) -The oral route of administration is effective for certain analgesic drugs, especially 
non-steroidal anti-inflammatory drugs and corticosteroids. PO administration of opioids requires 
increased dosages due to significant enterohepatic metabolism and decreased bioavailabilfty. 
Buccally (placed in mouth between teeth and cheek and allowed to absorb from the oral 
mucous membranes) administered drugs are sometimes absorbed well enough to be effective. 
One example is buccally administered buprenorphine in cats. 

Regional administration- placing analgesic drugs into the region requiring pain intervention is 
sometimes the most appropriate method of administration. Examples of regional techniques 
include epidural/subarachnoid injections, peripheral nerve blocks, and drug infiltration. 

Epidural injections- placing drugs into the epidural space to produce analgesia/anesthesia 
to the caudal portions of the body is a very old, but still widely used pain management 
technique. Drugs that are effective after epidural injection include the local anesthetics, 
opioids- especially morphine, and alpha-2 adrenergic agonists- especially xylazine. 
Opioids alone do not produce anesthesia, just analgesia, while the local anesthetics and 
alpha-2 adrenergic agonists are more likely to produce surgical anesthesia. 

Peripheral nerve blocks and infiltration techniques - are performed using local anesthetic 
drugs to completely desensitize (produce anesthesia} to that region. 

Acupuncture- this ancient art should be considered especially when dealing with painful 
animals that do not tolerate medical treatment or are not responding well to medical 
management. 

What types of drugs are commonly used to treat pain in veterinary patients? 

1. Opioids 
2. Alpha-2 adrenergic agonists 
3. Non-steroidal anti-inflammatory drugs (NSAIDs) 
4. Local anesthetics 
5. NMDA antagonists - ketamine and dextromethorphan 
6. Corticosteroids 
7. Other- gabapentin, capsaicin, amantadine 

Opioids- mainstays of acute pain management in small animal patients; adjunctive analgesics 
in large animal patients 

Mechanism of action - bind to specific pre-and post-synaptic opioid receptors and activate 
antinociceptive neurons, inhibiting the release of neurotransmitters responsible for nociceptive 
transmission (substance P, ACh, dopamine, norepi). 



Opioid receptors- mu, kappa, and delta. Activation of mu receptors causes analgesia, 
euphoria, bradycardia, and ventilatory depression. Mu receptor activity is also associated with 
urinary retention, constipation and physical dependence. Kappa receptor activation causes 
analgesia (less effective than mu), less respiratory depression than mu activation, slight 
dysphoria, and mild sedation. Kappa activation is less likely to lead to dependence or abuse 
potential than mu. Delta receptors are associated with analgesia, respiratory depression, and 
dependence. 

Opioids are classified as full or partial agonists, agonist/antagonists, or antagonists, depending 
on the response occurring after binding to the receptor. Full agonists activate all opioid 
receptors, especially mu, and have no ceiling effect (i.e. the more you give, the greater the 
effect). Partial agonists bind to one or more type of receptor, but have a ceiling effect (once 
reaching the ceiling, giving additional drug will not cause additional effect). Agonist/antagonists 
will cause an effect at one type of receptor, and prevent activation of another receptor type. 
Antagonists bind to receptors and prevent activation of those receptors. 

Full mu agonists - morphine, hydromorphone, fentanyl, meperidine, oxymorphone, carfentanif, -
-used in veterinary medicine; remifentanil, alfentanil, sufentanil, dextromethorphan, 
methadone, heroin. 

Weak mu agonist- tramadol - available orally. Nice drug for outpatient prescription. 

Partial mu agonist - buprenorphine - also commonly used in veterinary medicine. Buccal 
absorption and bioavailability is app 1 00% in cats; 50% in dogs - allows for outpatient 
prescription. 

Kappa agonist/mu antagonist- butorphanol, nalbuphine, pentazocine, nalorphine, bremazocine, 
dezocine. Butorphanol is popular in both small and large animal medicine. Less effective 
analgesia than full mu agonists, but also less respiratory depression and dysphoria. 

Antagonists - naloxone, naltrexone, nalmefene. 

Desirable effects of opioids- analgesia- all mammalian species; sedation (dogs only). 

Additional effects of opioids- bradycardia, hypoventilation, vomiting (mu agonists), excitability 
(horses, possible in cats), urinary retention, decreased Gl propulsive motility. 

Administration- most opioids require parenteral (injectable) administration because first pass 
hepatic metabolism decreases the availability after oral administration. Most are therefore given 
IV, IM, or SC. Buprenorphine is well absorbed buccally (from oral mucous membranes) in cats. 
Fentanyl is available in an injectable form or as a transdermal patch. Morphine is also effective 
for hours after epidural administration. 

Alpha-2 Adrenergic Agonists- important analgesic agents for acute pain management in 
large animal patients, especially horses; can be used as adjunctive analgesics in small animal 
patients. 

Proposed mechanisms of action - bind to either presynaptic or postsynaptic receptors in the 
CNS or periphery to mediate actions such as sedation, analgesia, bradycardia, muscle 



relaxation, alterations in blood pressure, insulin inhibition, and changes in thermoregulation. 
Depending on the location of the receptor, the actions can either be excitatory or inhibitory. 

Alpha-2 adrenergic receptors -found both presynaptically and postsynaptically; found in a 
number of tissues including the CNS, peripheral nervous system, platelets, pancreas, bowel, 
bladder, kidneys, and blood vessel walls. Alpha-2 receptors have been subclassified into 
classes A, B, and C. The exact locations and functions of each subtype have not been 
completely characterized. 

Desirable effects of alpha-2 adrenergic agonists - analgesia, sedation, relaxation. 

Additional effects of alpha-2 adrenergic agonists - bradycardia, bradyarrhythmias, 
vasoconstriction, hypertension, hypotension, pulmonary edema and hypoxemia (especially in 
sheep), diuresis, insulin inhibition and hyperglycemia, increased uterine tone, aggressive 
responses if startled. Ruminants are exquisitely sensitive to alpha-2 adrenergic agonists and 
become heavily sedated at low dosages. 

Alpha-2 adrenergic agonists used in veterinary medicine - xylazine, detomidine, medetomidine, 
romifidine. Antagonists are available- atipamezole, yohimbine, and tolazoline. 

Administration- IV, IM, SC, oral (buccal), epidural. 

Non-Steroidal Anti-inflammatory Drugs (NSAIDs)- commonly used in both large and small 
animal patients as a primary means of managing chronic pain and as adjunctive therapy for 
acute pain. 

Mechanism of action - inhibition of cyclooxygenases (COX) - enzymes that catalyze the 
production of prostaglandins. Prostaglandins mediate a number of processes peripherally and 
centrally; NSAIDs inhibit these processes by inhibiting COX. 

Cyclooxygenase- this enzyme exists in 2 forms- COX-1 and COX-2. COX-1 exists to 
maintain gastrointestinal integrity, platelet aggregation, and renal blood flow. COX-2 is induced 
to become active in response to tissue damage. The goal of NSAID therapy is to utilize 
inhibition of COX-2 without significantly affecting activity of COX-1. 

A number of drugs possess some degree of COX-2 selectivity, and are effective analgesic 
agents in many species. Unfortunately, veterinary species differ significantly in their 
populations of COX; therefore, a drug that is effective and relatively safe in one species may not 
be in another. Additionally, individual animals differ in their responses to NSAIDs. 

Desirable effects of NSAIDs- analgesia, anti-inflammatory actions, anti-pyretics. 

Additional effects of NSAIDs -gastrointestinal irritation - can cause serious illness including 
vomiting, bloody diarrhea, life-threatening ulceration. Renal damage can also occur if these 
drugs are administered to animals with pre-existing renal damage and/or in the face of 
hypovolemia or significant hypotension. Some NSAIDs have also been associated with 
idiosyncratic hepatic damage, sometimes severe. 



NSAIDs used in veterinary medicine- carprofen, flunixin meglumine, ketoprofen, meloxicam, 
phenylbutazone, etodolac, eltenac, tepoxalin, deracoxib, firocoxib. These drugs differ 
significantly in their pharmacokinetics, efficacy, safety, potential for adverse effects, and species 
use. 

Administration- depends on the drug. Some can be given orally, some IV, some SC or IM. 

Local Anesthetics - important drugs in veterinary medicine for selective pain management. 

Mechanism of action- inhibition of nerve impulse transmission by blocking sodium conduction 
through nerve membrane ion channels. 

Nerve/tissue factors influencing local anesthetic activity: 

1) nerve fiber diameter -- large fibers require a higher concentration of drug; 2) nerve firing 
frequency - rapidly firing nerves require lower drug concentrations for blockade than nerves that 
fire infrequently; 3) tissue pH -- high tissue pH decreases the required drug concentration for 
activity. 

Local anesthetics commonly used for pain management in veterinary medicine - lidocaine, 
mepivacaine, bupivacaine. 

Additional effects of local anesthetics - blockade of motor nerves can lead to muscle weakness; 
blockade of autonomic nerves can cause vasodilation and hypotension; inadvertent overdosage 
or accidental IV injection can manifest as toxicity -seizures, hypotension, cardiovascular 
collapse, cardiac arrest. 

Administration- because local anesthetics must contact nerves for activity, they are 
administered at the desired site of action. 

NMDA antagonists - dextromethorphan, amantadine and ketamine are NMDA antagonists; 
ketamine is currently the drug used in veterinary medicine. Ketamine is a dissociative 
anesthetic agent that is capable of producing analgesia at subanesthetic dosages. In 
veterinary patients, ketamine is used in addition to other analgesic agents to produce adjunctive 
analgesia. 

Mechanism of action - ketamine is a non-competitive antagonist of calcium ion pores at NMDA 
receptors. N-methyi-D-aspartate (NMDA) is a member of the glutamate family of excitatory 
amino acids mediating pain transmission and increasing the likelihood of central sensitization in 
the CNS. Drugs antagonizing NMDA are capable of providing analgesia and preventing central 
sensitization. 

Desired effects -analgesia; decreased likelihood of central sensitization 

Additional effects of ketamine- when used alone and in high dosages, ketamine has 
sympathomimetic effects- increases in heart rate, contractility, blood pressure, and intracranial 
pressure can occur. Other effects include mydriasis, salivation, increased muscle tone, and 
deliruim. At the subanesthetic dosages used for analgesia, significant adverse effects are not 
typically noted. 



Administration - ketamine has a rapid onset and short duration of action. When used as an 
analgesic agent, it is usually administered as an initial IV bolus followed by a constant rate IV 
infusion in order to maintain adequate plasma concentrations to provide continuous analgesia. 

Corticosteroids- are used to decrease inflammation and to prevent or treat immune-mediated 
responses. Corticosteroids are primarily used to manage chronic pain. 

Mechanism of action- enter the nucleus of cells, bind to chromatin, and alter RNA synthesis. 
End results include (but are not limited to) suppression of inflammatory responses; blockade of 
phospholipase A - leading to inhibition of prostaglandin cascade; suppression of WBC function 
and retardation of wound healing; suppression of delayed allergic reactions. 

Desired effects - anti-inflammatory actions; prevention of peripheral and central sensitization. 

Additional effects - the many adverse effects of corticosteroids can be serious, and often limit 
their usefulness in pain management. Effects include inhibition of wound healing, iatrogenic 
hyperadrenocorticism, muscle wasting, polyuria, polydipsia, increased appetite, alopecia, gastric 
ulceration, immunosuppression, hepatopathy, and abdominomegaly. 

Other- with increased knowledge of the complexity of pain, a number of drugs and therapeutic 
methods are becoming available to treat specific pain states and pathways. Three examples 
are mentioned below: 

Gabapentin - an anti-seizure drug found to be useful in managing neuropathic pain. Also 
used in human medicine to manage multiple sclerosis. 

Capsaicin - an extract of chili peppers; causes release of substance P, leading to its 
depletion and subsequent analgesia. Topical application causes initial burning sensation 
followed by analgesia. 

Medical Marijuana- trying to develop as a patch affecting cannabinoid receptors. Currently 
under investigation. 

Pain Assessment 

Animals cannot describe their pain as human patients can. Assessing pain in our patients is 
subjective and often difficult. Knowledge of an animal's individual behavior, species behavior, 
observational skills and attitudes towards pain will influence how an observer judges an animal's 
pain. Various methods have been described to measure pain. 

Pain Models 

Pain models use behavior to assess pain by observing reflexes/responses to a painful stimulus. 

i.e. hot plate test- somatic pain 



colonic balloon - visceral pain 

injection of irritating substances- inflammatory pain 

These tests allow measurement of pain thresholds as well as response to some analgesics, but 
do not help clinicians to assess pain. 

Pain Scales 

There is no "gold standard" with which to assess pain. Numerous studies have been preformed 
to develop pain scoring methods or pain scales. These pain scales can be helpful to ensure 
pain is assessed in every patient. Pain scales do have limitations and a good physical exam and 
thorough patient assessment is always required. Pain scales should be used as a guide. If a 
certain behavior suggests pain although an animal's overall pain score does not, analgesics 
should still be given. 

Types of Pain Scales: 

1. Visual Analog Scale (VAS)- a straight 100mm horizontal line with descriptions of pain 
intensity at either end. 

0--------------------------------------------------------------100 

No Pain Worst pain Possible 

The person performing the pain assessment draws a vertical line across the scale that best 
represents the animal's degree of pain. 

Although simple to use its usefulness is highly dependent on the observers experience and 
bias. 

2. Simple Descriptive Scale (SDS) - a semi objective scoring system that consists of four 
or five categories. Each category is given a number, which becomes the animal's pain 
score. 

i.e. 1. No pain 2.Mild pain 3. Moderate pain 4. Severe pain 

SDS is another system that is easy to use but it is not very sensitive and may over or 
underestimate pain. Observer bias is another problem. 

3. Numerical Rating Scale (NRS) - descriptive categories are given a whole number. 
Categories are weighted. This prompts the observer to evaluate areas that might 



otherwise go unnoticed. Although the NRS involves a more thorough patient evaluation, 
it provides little improvement over the SDS 

i.e. Comfort 0 - asleep or calm 

1 -awake, interested in surroundings 

2- mild agitation, uninterested in surroundings 

3- moderate agitation, restless or uncomfortable 

4. Behavioral and Physiological Response Scales- three detailed pain scales have been 
developed which appear to be much less affected by observer bias. 

University of Melbourne Pain Scale - based on specific behavioral and physiological 
responses. It appears to have increased accuracy over previous scoring systems. 

Glasgow Composite Pain Tool- Based on specific behavioral signs believed to 
represent pain in the dog (only validated scoring system) 

Colorado State Acute Pain Scale- Feline 

http://www.ivapm .evetsites. net/refld ,20467 /refDownload. pml 

Although these three scoring systems appear to be the most useful, there is currently 
limited validation in actual animal studies. 

Summary 

Animal pain can cause significant discomfort and suffering. Understanding the pathophysiology 
of pain and recognition of animal pain are important aspects of appropriate pain management. 
Veterinarians have many drugs and techniques available to effectively manage animal pain. As 
we learn more about pain in different veterinary species, our ability to provide appropriate care 
will continue to improve. 



This figure depicts the 4 processes associated with pain pathways, and drugs available to 
manage pain along the pathway: 
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