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Animal Welfare

• Freedom from pain, injury, or disease(by 
prevention or rapid diagnosis and treatment) is 
one of the Five Freedoms widely accepted as a 
major component of good animal welfare

The remainder are Freedom to behave normally, 
Freedom from fear and distress, Freedom from hunger 
and thirst, and Freedom from discomfort

• American College of Veterinary Anesthesia and 
Analgesia stated in 1998 that unrelieved pain 
served no benefit to animals



Pain Pathway
• Transduction-translates 

noxious stimuli, associated 
with A-delta and C fibers 
(pain fibers)

• Transmission-impulses sent 
to dorsal horn of spinal cord 
then sent to brain

• Modulation-process of 
dampening or amplifying 
pain related neural signals

• Perception-conscious 
awareness of pain, results 
from interaction of 
transduction, transmission, 
and modulation



Nociception
• What is nociception???

Is the reception, conduction, and CNS processing 
of nerve signals generated by the stimulation of 
nociceptors.  
It is a physiological process that when carried to 
completion results in perception of pain (goes 
through transduction, transmission, modulation, 
then perception)

• Nociceptive pain results from the activation 
of A-delta and C fibers by mechanical, 
thermal, or chemical stimuli

Often referred to physiological pain and serves a 
protective function



Acute and Chronic Pain
• Acute Pain

Result of traumatic, 
surgical, or infectious 
agent
Generally alleviated by 
analgesics
Symptom of disease
Biological function 
that serves as a 
warning that 
something is wrong 
and leads to protective 
behavioral changes 
(physiologic)

• Chronic Pain

Persists beyond usual course of 
an acute disease or beyond a 
reasonable time for an injury to 
heal

Associated with chronic 
pathological process 
(osteoarthritis)

Seldom permanently alleviated 
by analgesics, but may respond 
to combinations of drugs and 
therapies

Is a disease

Does not serve a biological 
function and imposes severe 
detrimental stresses



Additional Types of Pain
• There are many different categories of pain, all based 

on the physiology of the cause
Cancer pain-primary tumor,metastasis,chemo/radiation
Central pain-lesion of CNS
Chronic pain- osteoarthritis or other chronic conditions
Inflammatory pain-Tissue damage and inflammation
Neuralgia-within distribution pathway of nerve
Neuropathic pain-damage or lesion of nervous system
Nociceptive pain-response to noxious stimuli
Radiculalgia-within 1 or more sensory nerve roots
Visceral pain-poorly localized, trauma to viscera
Allodynia-response to non-painful stimuli
Deafferentation pain-loss of sensory input into CNS
Somatic pain-musculoskeletal damage



Magnitudes of Pain

• Mild pain-equated with an amount that is a 
nuisance but the owner might not seek out pain 
relief medications

Animals typically tolerate it and go about their normal 
daily activities without much consideration

• Moderate pain-point at which the normal 
behavior/appetite/activity is interrupted 

Anxious behavior, restlessness, decreased appetite, 
lethargic, assume abnormal positions, or may become 
fearful or aggressive

• Severe pain-intolerable pain
Animal may thrash violently because it cannot tolerate 
the pain, unprovoked vocalizations 



Why should we treat Pain??
• That is the million dollar question WHY??

Pain takes a tremendous toll on our patients.  There are many 
negative physiological conditions that pain is associated with
 V/Q abnormalities
 Increased metabolism
 Tissue catabolism
 Impaired immune function
 Increased risk of sepsis
 Delayed wound healing
 Increased recovery time
 Cardiovascular stress/arrhythmias
 Tachypnea
 Hypertension
 Dilated pupils
 Salivation
 +/- Hyperglycemia
 Increased fear and anxiety-can lead to aggression
 Hepatic lipidosis in cats



Recognizing the signs of Pain
• Some signs of pain that might be observed are:

Thrashing 
Vocalizations-provoked or not
Decreased appetite
Restlessness
Anxiety
Lethargy/Fatigue
Guarding/protecting
Fear and/or aggression
Hiding/Quiet/reduced socialization
Self mutilation
Constipation
Hunched posture with head low
Squinting of eyes
Gait changes
Grooming
Tail flicking



Recognizing pain

• All pain is subjective-can’t feel someone or 
something else’s pain

• Signs of pain are unique to an individual and to 
each species

• Signs will most likely vary depending on the 
magnitude of pain that the animal is 
experiencing

• There are several scoring systems that can help 
assess an animal’s level of pain and help 
determine the level of analgesia required



Pain Scales
• Simple Descriptive Scales: 3 to 5 point scale

Answers range from mild/moderate/severe
• Numerical Rating Scales: 4,5 or 10 point scale

Assessor assigns arbitrary value to linear scale
• Categorized Numerical Rating Scale: divided into 

categories
Each category has certain behaviors that can be assigned a 
numerical value with room for comments

• Visual Analog Scales: horizontal 10cm line
0-10 (0 representing no pain, and 10 representing the worst 
possible pain)

• Composite Scales: many behavioral traits are 
examined and a pain score is derived from these

There are 6 categories of 30 descriptors that are ranked 
numerically according to the severity of pain (short form)



Analgesia
• Analgesia is defined as the absence of pain in the 

presence of stimuli that would normally be painful 
(misnomer isn’t it)

• Clinically speaking, analgesia is the reduction in 
intensity of pain perceived

• The goal of analgesia should not be to eliminate 
pain completely, but to make it as tolerable as 
possible without depression of the patient

• Analgesia may be achieved by depressing or 
interrupting the nociceptive process at one or 
more points between the peripheral nerves and 
the brain (multimodal/balanced analgesia)



Balanced/Multimodal Analgesia
• Multimodal analgesia results from the administration 

of a combination of drugs that alter more than one 
part of the nociceptive process resulting in analgesia

• It relies on the additive or synergistic effects of 2 or 
more drugs working through different modes of action

• There are 3 major analgesic agents that are widely 
used in veterinary medicine and they are referred to as 
“traditional analgesics”

NSAIDs

Local anesthetics

Opioids





Preemptive analgesia
• Preemptive/preventative analgesia=application of 

multimodal analgesia prior to exposure of noxious 
stimuli  (surgery)

• There are a number of benefits to having 
analgesics on board prior to surgery

Prevention of wind up
Control of pain into the post-operative period
Reduction of MAC of inhalant needed intra-op
Decreased instances of hypersensitivity post-op
Reduces dosages of all drugs involved

• The goal of preemptive analgesia is to maintain an 
analgesic state into the post-op period by 
preventing central sensitization



Preemptive Drug Protocols

• Traditional analgesic agents are used in most preemptive 
analgesic protocols

Opioids, NSAIDs, and local anesthetics
• Analgesic adjuncts can be used as well; some examples are:

Alpha 2s (dexmedetomidine), NMDA antagonists (ketamine), and 
corticosteroids can be used in a variety of situations

• What types of patients will benefit from a preemptive 
analgesic protocol??

Animals free from pain prior to surgery will benefit most from 
preemptive analgesia
Animals that are in pain prior to surgery may be less responsive 
to the drugs.  Aggressive treatment may be required to achieve 
the level of analgesia necessary



Post operative Pain Management

• Post-op pain management in veterinary medicine 
is alarmingly inadequate

Only 40-60% of veterinarians routinely administer 
post-op analgesics-number has recently increased ☺

• Effective post-op pain management must be 
proactive

• Preemptive and multimodal analgesia are good 
ways to prevent and treat post-op pain

• Typical drugs of choice to treat post-op pain 
include: 

Opioids
NSAIDs
Local anesthetics-most effective when used in the pre-
op phase but can be useful post-op 



Analgesic Adjuncts

• Are a diverse group of drugs, all of which have 
other primary uses, but which may be 
analgesic/synergistic in some painful conditions

• Some of these drugs potentiate analgesia by 
interacting with a variety of receptors, or by 
altering transduction

• The main uses are in multimodal analgesia in 
combination with the traditional analgesics, like 
opioids or NSAIDs

• These drugs are typically reserved for treatment of 
chronic pain or pain that has become refractory to 
other treatment modalities



Analgesic Adjunct Agents

• Alpha 2s=medetomidine, xylazine, 
dexmedetomidine

• Antidepressants=amitriptyline, imipramine
• Topicals=EMLA cream, capsaicin
• NMDA receptor antagonists=ketamine, 

amantadine
• Corticosteroids=prednisolone, etc
• Antiarrhythmics=lidocaine
• Antiepileptics=gabapentin, pregabalin, 

carbamazepine

• Neuroleptics=acepromazine



Opioids-how they work
• Opioids when administered exert their effects by 

interacting with specific receptors and mimicking 
natural molecules called endogenous opioid peptides

These peptides are naturally produced in the CNS and in 
various glands throughout the body (pituitary and adrenal)

• There are 3 defined types of receptors, better known 
by there Greek symbols/letters

Mu (μ)-mediates most of the clinically relevant analgesic 
effects, as well as most of the adverse effects
Delta (δ)-analgesics that work here are poor analgesics
Kappa (κ)-mediates analgesia in several specific locations 
in the CNS and periphery 

• Each receptor type appears to have unique 
distribution in the brain, spinal cord and periphery



Opioid Benefits
• Can be used on patients with cardiovascular 

disease since there is minimal effect on CO, 
cardiac rhythm, and arterial blood pressure

• Versatile group of drugs with extensive 
applications

Manage pain in patients with acute trauma, those 
undergoing surgery, painful conditions or disease 
processes, manage chronic pain and more

• There is a drug in this class for every type of 
pain there is, from mild to severe

• Decrease in doses of additional drugs 
administered in combination with opioids



Opioid Disadvantages

• In dogs, primates, rats 
and rabbits opioids 
induce/cause:

CNS depression

Miosis

Hypothermia

Bradycardia

Respiratory depression

Panting

Vomiting

Stimulate defecation

• In horses, cats, 
ruminants, and swine 
opioids induce/cause:

Mydriasis

Panting

Tachycardia

Hyperkinesis

Sweating

CNS stimulation

Hyperthermia



Opioid Disadvantages
• Opioids should be used with caution in 

animals that have compromised respiratory 
function

Opioids can depress the respiratory and cough 
centers
Decrease secretions
May induce bronchospasm secondary to histamine 
release

• For patients that can freely vomit; nausea 
and vomiting may occur-rarely seen when 
used post-op or when pain is present

• Repeated doses of opioids may cause 
constipation, ileus, and urinary retention



Pure μ Agonists
• Morphine
• Oxymorphone
• Hydromorphone
• Meperidine(pethidine)
• Fentanyl
• Alfentanil/Sufentanil/Remifentanil
• Methadone
• Codeine
• Oxycodone/Hydrocodone
• Etorphine/Carfentanil
• Tramadol/Tapentadol



Morphine
• Acts primarily at μ receptors with some 

activity at the δ and κ receptors
• Peak effect is slower than the synthetic 

opioids since it takes more time to cross the 
blood-brain barrier since it is hydrophilic

• Lasts about 3-4 hours
• If administered via epidural, effects can last 

12-24 hours
• Use with caution in respiratory patients

Morphine can decrease tidal volume, depress 
cough reflex, and dry respiratory secretions



Morphine

• More likely to cause vomiting

• Potential to cause histamine release if 

administered IV, leading to hypotension

• Routes of administration are IM, SQ, or IV (if necessary)

• Can be used to manage pain from traumatic injuries, 
disease processes, or surgical pain

• Is available in a number of injectable concentrations and 
tablet strengths

Injectable: 1,2,4,5,8,10,15,25,and 50 mg/ml (15mg/ml is most 
common)

Tablets: regular (15 & 30) and sustained release (15,30, 60,100, 
and 200mg)



Doses for Morphine
• In Dogs:

0.25-2 mg/kg IM, SQ q 3-6 hours
CRI=0.05-0.2 mg/kg/hr
Epidural=0.1 mg/kg=MUST BE PRESERVATIVE 
FREE!!!!!
Oral tablets come in regular and sustained release
 1.5-3 mg/kg PO q12-dose is for sustained release

 Absorption is poor and inconsistent, can’t be relied upon 
to treat severe pain

• In Cats:
0.05-0.2 mg/kg IM, SQ q 3-6 hours
Epidural-0.1 mg/kg=MUST BE PRESERVATIVE 
FREE



Hydromorphone
• Synthetic opioid that acts at the μ receptors
• Is less sedating than morphine and is a 

potent analgesic
• Hydromorphone and oxymorphone have very 

similar efficacy, potency, duration of action, 
and side effects, but hydro is less expensive

• Onset is within 15-30min. Duration is about 
70-80minutes after IV administration

• Can cause respiratory depression, 
bradycardia, panting, defecation, vomiting, 
hyperthermia (cats),  and dysphoria



Doses for Hydromorphone
• Oral solution at 1 mg/ml

• Tablets concentrations: 2,4, and 8 mg

• Injectable concentrations: 1,2,4, and 10 
mg/ml

• In Dogs: 
0.05-0.2 mg/kg IV, IM, or SQ q 2-6 hours

CRI at 0.03mg/kg/hr

• In Cats:
0.05-0.1 mg/kg IV, IM, or SQ q 2-6 hours



Fentanyl
• Highly lipid soluble, short acting synthetic μ

opioid agonist
• Peak analgesia is 6-8 min post injection and 

lasts approximately 15-30 min
• If multiple doses are given or a CRI is used, 

duration is longer and is dependent on 
hepatic metabolism and renal excretion

• With fentanyl, cardiovascular stability is 
excellent and is not associated with 
histamine release

• Due to short duration, the most common use 
for fentanyl is as a CRI



Doses for Fentanyl
• In Dogs:

2-50 mcg/kg IV loading dose
CRI=2-45 mcg/kg/hr

• In Cats:
2-50 mcg/kg IV loading dose
CRI=2-20 mcg/kg/hr

• There is now a “patchless” topical preparation of 
Fentanyl called Recuvyra. 

It is placed between the shoulder blades of dogs that 
are greater than 6 lbs., 2-4 hours prior to surgery with 
analgesia lasting for up to 4 days. 
These dogs need to remain hospitalized for 48 hours 
post application to minimize risk of children coming 
into contact with residue



Transdermal Fentanyl Patches
• Patch sizes are 12.5, 25, 50, 75, and 100 mcg/hr

• There is a significant lag time until peak plasma concentration is 
seen so another analgesic is needed in the meantime

• If the rate of delivery seems too high for a cat, the patch can be 
folded to cover part of the adhesive surface

This reduces the rate of delivery

Never cut a patch!!!!

Patient Size Dose (Patch Size)

Small Dogs <5kgs and Cats 12.5mcg/hr

Dogs 5-10kgs 25mcg/hr

Dogs 10-20kgs 50mcg/hr

Dogs 20-30kgs 75 mcg/hr

Dogs >30kgs 100mcg/hr



Methadone
• Methadone has a higher efficacy for the μ receptor 

than morphine but it also acts at the NMDA 
receptor and is norepinephrine and serotonin 
uptake inhibitor

• Panting, defecation, whining, sedation, 
constipation, bradycardia, and respiratory 
depression are side effects with no vomiting 
or agitation noted in dogs

• In cats, it is a good analgesic that does not 
cause vomiting or excitement

• Dosage:
In dogs: 0.1-0.5mg/kg IV, IM, or SQ q 2-4 hrs
In cats: 0.05-0.5 mg/kg IV, IM, or SQ q 4-6 hrs



Butorphanol
• Synthetic agonist-antagonist that was originally 

labeled as an antitussive in dogs
• It acts at the κ receptors primarily and acts as a 

antagonist at the μ receptor producing mild 
sedation

• Duration of action is debatable and varies with 
species, type, and intensity of pain, dosage, and 
route of administration

• It is typically short lived about 30-90min
• Does not induce histamine release
• Has minimal effects on cardiopulmonary function
• Can have sparing effects on isoflurane if given at 

clinically relevant doses



Doses for Butorphanol
• There is an injectable version with 

concentrations of 0.5, 2, and 10 mg/ml
• There are tablet formulations available as 

well with concentrations of 1, 5, and 10 mg
• In Dogs:

0.1-0.5 mg/kg IV, IM, SQ q 1-3 hrs
0.5-1 mg/kg PO q 6-12 hrs
CRI-0.1-0.4mg/kg/hr

• In Cats:
0.1-0.5 mg/kg IV, IM, SQ q 1-3 hrs
CRI-0.1-0.2mg/kg/hr



Buprenorphine
• Is a partial μ agonist that is semisynthetic, highly 

lipophilic 

• It is a κ receptor antagonist-weak

• Duration is fairly long at 6-12 hours in most species

• Buprenorphine has a high affinity for the μ receptor

It may be difficult to antagonize its effect with 
naloxone

• There are 2 new forms of Buprenorphine out 
Simbadol-given SQ is good for 24 hours of pain control and is 
repeatable up to 3 doses (cats only)
 Dose is 0.24mg/kg with a concentration of 1.8mg/ml

Buprenorphine SR-given SQ is good for 72 hours of pain control

 Dose is 0.12mg/kg for cats, 0.03-0.06mg/kg in dogs with 
concentrations of 3 or 10mg/ml



Buprenorphine
• Oral transmucosal administration in cats has 

become popular and is well tolerated 
• The most common use is in the post-op period to 

treat mild to moderate pain
• Is not adequate for the management of severe pain
• There is less respiratory depression associated 

with buprenorphine than with other opioids 
• It is only available in an injectable form at 0.3 

mg/ml
• In Dogs:

0.005-0.02 mg/kg IV, IM, SQ q 6-12 hrs
• In Cats:

0.005-0.03 mg/kg IV, IM, SQ q 6-12 hrs
0.01-0.03 mg/kg PO/buccal q 6-12 hrs



Antagonists
• These drugs have a high affinity for opioid receptors 

and can displace opioid agonist from μ and κ receptors
They bind but do not activate the receptors

• Opioid antagonists have few clinical effects when 
administered at clinically relevant doses

• When administered, there is a rapid reversal of all 
opioid effects including analgesia

• If used for routine reversal of excessive sedation or 
prolonged recovery it can lead to intense acute pain 
and activation of sympathetic nervous system

• There are 3 drugs in this category:
Naloxone
Nalmefene-clinical effects are longer than naloxone
Naltrexone-prevent renarcotization after reversal 



Naloxone
• Will reverse all opioid agonist effects

Produces increased awareness, responsiveness, coordination and 
perception of pain

• Effects are shorter than other opioid antagonists
Lasts 45-90 minutes

• Renarcotization can occur after administration
Excitement, anxiety, tachycardia, hypertension, or cardiac 
arrhythmias might be seen

• Is sometimes administered to neonates exhibiting respiratory 
depression after C-section delivery, if mom was administered an opioid

• It is available with or without preservatives
With preservatives, the concentrations available are 0.4, or 1 mg/ml
Without preservatives, the concentrations available are 0.02, 0.4, or 
1 mg/ml

• In Dogs:
0.002-0.02 mg/kg IV

• In Cats:
0.002-0.02 mg/kg IV



Nonsteroidal Anti-inflammatories

(NSAIDs)
• Relieve mild to moderately severe 

pain, depending on the drug choice

• The oldest NSAID dating back 
thousands of years is salicylate

It is naturally occurring in willow 
bark

• Aspirin is used today to treat acute 
and chronic mild pain; the newer 
NSAIDs on the market have 
comparable efficacy to pure μ
opioids in treating moderate to 
severe pain

• NSAIDs confer synergism when 
used with opioids and demonstrate 
opioid-sparing effects

• They are ideal for treating acute and 
chronic pain

• Acetaminophen

• Aspirin

• Carprofen

• Deracoxib

• Etodolac

• Firocoxib

• Flunixin Meglumine

• Ketoprofen

• Mavacoxib

• Meloxicam

• Phenylbutazone

• Piroxicam

• Robenacoxib

• Tepoxalin



COX Enzymes
• Cyclooxygenase (COX) enzymes produce 

prostaglandins (PGs) that are involved in 
many functions throughout the body

• There are 3 separate enzymes that have been 
identified

COX-1
COX-2
COX-3

• It was shown in 1971 that NSAIDs inhibit the 
activity of COX enzymes that produce PGs  
involved in swelling, inflammation, pain, and 
fever



How Do They Work??
• NSAIDs analgesic mechanism of action is 

through inhibition of COX-1, COX-2, and 
COX-3 activity, with subsequent prevention 
of PG synthesis

• The antinociceptive effects are exerted both 
peripherally and centrally

NSAIDs penetrate inflamed tissue where they 
have a local effect
The central action is at the spinal and supraspinal 
levels from both COX-1 and 2
The central effect may account for the overall well-
being and improved appetite of patients that are 
given NSAIDs to relieve acute pain



Patient Selection/Therapeutic 

Considerations
• The general health of a patient greatly influences the 

choice to use NSAIDs 
• Cats and dogs are more susceptible to the side effects 

of NSAIDs than humans are
• Most NSAIDs have a narrow safety margin, so 

accurate dosing is essential
• The use of NSAIDs in the peri-op period should be 

restricted to animals older than 6 weeks that are well 
hydrated and normotensive

• Patients should have normal hemostatic function, no 
risk for gastric ulceration, with normal renal and 
hepatic function

• DO NOT ADMINISTER WITH CORTICOSTEROIDS 
• Do not administer different NSAIDs concurrently



Pain Management
• NSAIDs are extremely useful in treating pain 

associated with extensive inflammation or soft 
tissue trauma (i.e. orthopedic and soft tissue 
surgery)

• It is recommended that opioids are given 
immediately post-op to aid in a smooth recovery, 
injectable NSAIDs can be co-administered to aid 
in pain relief

• There are conditions where NSAIDs may be more 
efficacious than opioids for relieving pain

Meningitis, bone tumors, soft tissue swelling, 
polyarthritis, cystitis, otitis, or severe skin diseases or 
injury (degloving/animal bites) 



Contraindications
• NSAIDs should not be administered to 

patients with: 
Acute renal insufficiency, hepatic insufficiency, 
dehydration, hypotension, conditions associated 
with low circulating volume (CHF, ascites), 
coagulopathies (i.e. von Willebrand’s, 
thrombocytopenia, factor deficiencies), or signs of 
gastric ulcerations
Patients with shock, trauma patients, or when 
there is evidence of hemorrhage
Patients with moderate to severe pulmonary 
disease like asthma should not receive NSAIDs
If an animal is pregnant, lactating, or ready to 
breed 



Meloxicam (Metacam)
• COX-2 preferential NSAID 

that is approved for both 
cats and dogs

• There are no renal or 
hepatic abnormalities as 
well as minimal to no effect 
on hemostasis when 
administered over a short 
time period

• The adverse effects seen are 
with GI tract

• Analgesia is excellent when 
combined with an opioid

• Lasts about 24 hours in 
dogs and 15 hours in cats

• In Dogs: For treatment of 
surgical and chronic pain

0.1-0.2 mg/kg IV, SQ, PO 
once; then 0.1 mg/kg PO q 
24h

• In Cats: For treatment of 
surgical and chronic pain

0.1 mg/kg SQ, IV, PO once a 
day for 4 days, then 
0.025mg/kg PO every 3-4 
days



Carprofen (Rimadyl)
• COX-2 preferential NSAID that is 

approved for peri-op and chronic 
pain management in dogs

• It is used primarily to treat 
musculoskeletal and acute pain 
related to surgery or trauma

• Duration of action is 12-18 hours 
after orthopedic procedures in 
dogs, in cats for soft tissue pain 
duration can be 4-20 hours

• The side effects most commonly 
seen are GI tract issues, some rare 
side effects are liver or kidney 
toxicity

• Formulations available are 25, 75, 
100mg tablets and chewable 
tablets, as well as injectable at 
50mg/ml

• In Dogs: for treatment of surgical 
pain

4.4mg/kg PO or SQ once at 
induction, then 2.2mg/kg PO q 12-
24 hours

For chronic pain: 2.2 mg/kg PO q 
12-24 hrs

• In Cats: for treatment of surgical pain

4 mg/kg SQ once



Deracoxib (Deramaxx)
• Coxib type COX-2 specific inhibitor for control of post-op 

pain and inflammation associated with orthopedic surgery 
and chronic osteoarthritis in dogs

• The most common side effect is GI tract issues, but there are 
several other organ systems affected including urinary tract, 
blood, liver, CNS, CV/respiratory, immune, and skin

• Duration of action at a low dose is about 3 hours; if given at a 
higher dose duration is up to 19 hours

• Available formulation is chewable tablets at 25, 75, & 100 mg
• The presence of food enhances bioavailability
• In Dogs: 

For treatment of surgical pain: 3-4 mg/kg PO 
q 24 hrs for 3-7 days
For treatment of chronic pain: 1-2 mg/kg PO q 
24 hrs



Firocoxib (Previcox)
• Is the most COX-1 sparing NSAID available and is 

approved for treatment of osteoarthritis in dogs as 
well as acute and chronic pain and inflammation

• It is used to decrease pain, inflammation, and 
fever 

• Duration of action in dogs is 6-8 hours
• Use in dogs older than 7 months
• Side effects include vomiting, decreased 

appetite/anorexia, diarrhea, GI 
ulcers/perforation,etc

• Available formulation is tablets at 57 and 227 mg
• In dogs: treatment of chronic pain

5 mg/kg PO q 24 hours



Acetaminophen (Tylenol)
• COX-3 inhibitor with minimal COX-1 and COX-2 effects

• It is not approved in veterinary patients and should not be 
administered to cats

• It has been used in dogs as an antipyretic and analgesic for 
treatment of mild pain

• Best administered in combination with an opioid (codeine)

• Available formulation is tablets at 120, 160, 325, and 500mg

• Minimal to no anti-inflammatory action

• Has minimal effects on GI and renal systems, but can cause 
methemoglobinemia and Heinz body formation

• In Dogs: for treatment of acute and chronic pain

15 mg/kg PO q 8 hours



Aspirin

• Primarily a COX-1 inhibitor and is used as an analgesic to treat 
osteoarthritis pain in dogs

• Is available in combination with an opioid (codeine) and is used to 
treat moderate pain

• It is also used as an antipyretic and anticoagulant
• Side effects include chondrodestruction, irreversible platelet 

dysfunction, and GI bleeding and ulcerations
• Duration of action is about 8.5 hours in dogs and 27-45 hours in 

cats
• There are veterinary formulations of aspirin available in varying 

strengths from 81mg to 150mg to 450mg
• Use with caution: therapeutic levels are close to toxic 

levels
• In Dogs: treatment of acute and chronic pain

10-25 mg/kg PO q12 hours
• In Cats: treatment of mild pain

10 mg/kg PO q 48-72 hours



Robenacoxib (Onsior)

• Highly selective COX-2 coxib type NSAID
• Licensed for both dogs and cats
• Used to treat acute inflammation as well as 

inflammation from osteoarthritis
• Studies have shown no toxicological effects in cats
• Side effects were self-limiting and mild and 

included mostly GI effects like vomiting/diarrhea
• Dosage:

In dogs: 1-2mg/kg PO q 24 hours
In cats: 1-2.4mg/kg PO q 24 hours 
 Equates to 1 tablet for cats 2.5-<6kg 
 and 2 tablets for cats 6-<12kg 
(Give without food or a small amount of 

food)



Local Anesthetics
• Defined as the use of a chemical agent on sensory 

neurons to produce a disruption of nerve impulse 
transmission, leading to temporary loss of 
sensation

• Motor neurons may be affected leading to loss of 
voluntary motor control

• Is useful in treating non-surgical pain as well as 
surgical pain

• Local and regional anesthesia have advantages 
over general anesthesia in that patients can avoid 
some unpleasant side effects, can receive longer 
lasting pain relief, have reduced blood loss, and 
maintain a sense of psychological comfort by not 
losing consciousness.



Drugs of Choice
• The drugs most typically used to 

perform local/regional blocks are:

Lidocaine=most versatile and widely used 
local.  Can be used topically, for local 
infiltration, IV regional anesthesia, and epidural 
blocks

 Onset is about 10-15 min, duration 60-120 min

Bupivacaine=long acting local used to manage 
surgical and non-surgical pain. It can be used as 
a local infiltration, and peripheral/central blocks

 Onset 20-30 min, duration 240-360 min



Types of Blocks
• Topical
• Infiltration/Continuous infiltration
• Dental
• Eye and Orbit
• Intrapleural/Intercostal
• Intraperitoneal
• Ring/Line
• Intraarticular
• Brachial plexus
• IV regional anesthesia/Bier
• Epidural/Continuous Epidural



Pros and Cons
• Low cardiovascular toxicity, 

low cost, excellent pain 
control post-op, and 
minimal patient recovery 
time due to no sedative 
effect

• When used in conjunction 
with general anesthesia it 
enhances pain control 
during and after surgery

• Dose of general anesthetic 
used is significantly reduced

• Have minimal effect on 
cardio and respiratory 
system-good for high risk 
patients

• Tissue toxicity can occur from 
administering a local

• Using a vasoconstrictor 
(epinephrine) can contribute 
to delayed wound healing and 
promote tissue necrosis

• Systemic toxicity can result 
from accidental IV 
administration

• Usually manifests in CNS with 
symptoms of restlessness and 
muscle tremors

• Can progress to seizures, 
unconsciousness, respiratory 
arrest or cardiac complications

• Degrees of toxicity depend on 
dose, drug, and route 
administered



Ketamine
• Is a dissociative anesthetic that has recently been 

recognized as a NMDA receptor antagonist

• Ketamine at low doses is a weak analgesic but at low 

doses it can improve opioid efficacy, decrease post-op opioid                        
requirements and side effects, decrease opioid-induced 

hyperalgesia, as well as decreasing wind up and central sensitization

• Plays a role in mitigating chronic pain states

especially neuropathic pain  

• In Dogs:

0.5 mg/kg IV loading dose, 

then 2-20mcg/kg/min IV CRI

• In Cats:

0.5 mg/kg IV loading dose, 

then 10-20mcg/kg/hr IV CRI



α₂-Agonists
• Xylazine, medetomidine, dexmedetomidine and 

detomidine are more commonly used for sedation, 
but they do have considerable analgesic potential

• They can be administered via a number of routes 
to enhance the analgesic actions of other agents

• If used in combination with an opioid pre or peri-
op, the amount of anesthetic needed is greatly 
reduced with synergistic effects

• In Dogs: dose for dexmedetomidine
375mcg/m² IV or 500mcg/m² IM

• In Cats: dose for dexmedetomidine
40mcg/kg IM



Gabapentin
• Is a human anticonvulsant drug that has recently been 

used for its anti-hyperalgesia effects
• Mechanism of action is unknown
• In humans it is being used to treat neuropathic pain 

syndromes as well as incisional pain and arthritis
• They are only a few reports on the drug in veterinary 

medicine, but it has become increasingly popular in 
treating neuropathic pain in animals

• In Dogs:
5-10mg/kg PO q 8-12 hours-can be 
Increased weekly until acceptable level
Is reached

• In Cats:
1.25-10 mg/kg PO q 12 hours



Amantadine
• Is an antiviral agent developed to inhibit 

replication of influenza A in humans
• Recently it has been shown to have synergistic 

analgesic effects when used with opioids/NSAIDS
• Its effects are similar to ketamine in that it seems 

to antagonize NMDA receptors
• Amantadine is most efficacious when it is used to 

treat chronic neuropathic pain characterized 
by hyperalgesia and allodynia

• In Dogs:
3-5 mg/kg PO q 24 hours

• In Cats:
3-5 mg/kg PO q 24 hours



Tramadol
• It is a centrally acting opiate agonist that works primarily at 

the mu receptor, but inhibits uptake of norepinephrine and 
serotonin (anti-depressant effects). 

• Treats mild to moderate pain and can be used as an 
antitussive

• It is considered a mild analgesic that can be combined with 
other drugs like NSAIDs for multimodal therapy

• Tramadol should not be administered to patients that have 
received MAOI’s or to those patients that have recent history 
of seizure activity

• Few side effects, mild sedation being one, with some CNS or 
GI issues

• In Dogs:
2-5 mg/kg PO q 6-8 hours

• In Cats:
1-4 mg/kg PO q 12 hours 



Chronic Pain
• A lot of the signs of chronic pain are similar 

to the ones listed earlier. 
The big difference is we rely more on the owner’s 

point of view to get a good idea of the pain level in 
these animals, especially cats

• Treatment modalities for chronic pain 
include a wide variety of methods and they 
should be used in combination

Chronic pain is a disease and affects quality of life 

• The pharmaceutical options were discussed, 
so now for the non-pharmaceutical methods



Non-pharmaceutical treatments
• Myofascial Trigger Point therapy-involves acupuncture, muscle stretching, local anesthesia, therapeutic 

ultrasound

• Hygiene-who doesn’t want to be clean 

• Nutrition-high quality food with anti-inflammatory and analgesic properties

• Omega 3 fatty acids-have anti-inflammatory properties

• Green lipped Mussel-has anti-inflammatory properties

• Elk Velvet Antler-provides arthritis relief by promoting joint and tissue repair

• Glucosamine/Chondroitin Sulfate-mild anti-inflammatory effects, and provides building blocks for 
cartilage

• Polysulfated Glycosaminoglycans (Adequan)-aides in cartilage repair

• Pentosan Polysulfates (Cartrophen)-decreases articular damage

• Hyaluronic Acid-given in joint, helps to lubricate joint

• Stem Cells-injected into joints, epidurally, CSF helps to reduce inflammation and improve overall 
condition

• Exercise-to improve ROM (underwater treadmill)

• Physical therapy-massage, stretching, active and passive ROM, TENS therapy, therapeutic laser, 
ultrasound, magnetic therapy, microcurrent nerve stimulation, and application of heat and cold

• Low-level Therapeutic Laser-uses different wavelengths, wattages and frequencies of light to treat 
different types of pain by reducing inflammation

• Electromagnetic Fields-uses magnetic fields to stimulate cellular repair

• Acupuncture-using acupuncture points on the meridian to treat different ailments with or without 
electricity

• Chinese herbal Medicine/Homeopathy

• Chiropractic care-align vertebrae to release pinched nerves



Summary
• Pain is a treatable problem in our patients, 

and all of our patients deserve that treatment
• Pain has many negative effects on the body if 

left untreated
• Preemptive and multimodal analgesia are the 

best possible medicine we can provide for our 
patients for acute and chronic pain

• Post-op pain is best treated early and often
• When it comes to drug choices there are 

many out there, know your patient and your 
choices then choose the best fit--there are 
more if those don’t work





Any Questions???

• If you have any additional questions 
please feel free to email me at:   
jttiger01@hotmail.com

• Colorado State University Pain Scale available at 
http://csuanimalcancercenter.org/assets/files/csu_acute_pain_sca
le_canine.pdf (or feline)

• Canine Brief Pain Inventory available at www.CanineBPI.com

• Glasgow Composite Measure Pain Scale available at 
http://www.gla.ac.uk/schools/vet/research/painandwelfare/downl
oadacutepainquestionnaire/

mailto:jttiger01@hotmail.com
http://csuanimalcancercenter.org/assets/files/csu_acute_pain_scale_canine.pdf
http://www.caninebpi.com/

