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The BSAVA Guide to Pain Management in Small Animal 
Practice is an essential reference guide for use in daily 
practice by all members of the veterinary team. 
Presented in an easy-to-read instructional format, this 
guide is intended to give practitioners practical 
information on pain management for small animals, 
including cats and dogs, birds, rabbits and exotic pets, 
with an emphasis on patient welfare and evidence-
based medicine. 

The early chapters lay the foundations of pain 
management, including the physiology of pain, acute 
and chronic pain, pharmacological treatment and 
physical treatment. The following chapters focus on 
particular pain scenarios, such as dental pain and cancer 
pain, using authors’ perspectives and case examples to 
enhance guidelines.
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Foreword

4ur understanding of pain in small animals has increased exponentially over the past 
ȶȉ years or so. +or wild animals, showing signs of pain or inNury will often result in 
being killed by predators or dominant members of their own species – a good reason 
for evolving to hide signs of pain very eǺectively. ;e now have a much better 
understanding of behavioural changes associated with pain in animals and are better 
eUuipped to anticipate and treat pain in an eǺective manner. +or instance, techniUues 
have been developed to reduce surgical pain such as in my own ǻeld of minimally 
invasive surgery; however, this does not eliminate the need for eǺective pain control 
both in the surgical patient and those with disease. 8his book provides a 
comprehensive and detailed overview of pain management in small animals and will 
provide an extremely useful and concise resource for the busy practitioner on a 
day�to�day basis.

8his guide includes extensive coverage of types and causes of pain and how to 
prevent or minimise, as well as treat, pain in a variety of situations and species. 8here 
is a liberal use of bullet points, tables and photographs, together with case studies 
and examples that make this a really useful manual for getting information Uuickly in 
a practice setting.

8his new guide provides a wealth of information and practical advice that will beneǻt 
both the general practitioner and the veterinary nurse, and more importantly, their 
patients. It is a really valuable addition to the BSAVA range of titles.

Philip Lhermette  
FRCVS

BSAVA President ȶȉ18Ƴȶȉ19
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(LEpXeV Ȧ

Ian Self

Introduction

The recognition and treatment of pain has 
always been a vital aspect of small animal 
practice. Good pain management improves 
patient care and owner satisfaction, as well as 
contributing to greater professional satisfaction 
for veterinary personnel involved in treating 
patients. 4ver the last 1ȉ years, management of 
small animal pain has progressed rapidly. This is 
in no small part due to the introduction of a 
number of validated pain scales, which have 
vastly improved our ability to detect pain and, 
more importantly, to assess the eǺectiveness of 
analgesic interventions and decide if further 
treatment is necessary.

Despite these advances in the basic 
understanding of pain, veterinary surgeons 
(veterinarians) and nurses are faced with a larger 
variety of cases of increasing complexity as the 
knowledge and ability to treat previously 
untreatable conditions increases. This inevitably 
presents us with new challenges when dealing 
with pain in unfamiliar clinical situations where 
there may be multiple co-morbidities to 
consider. In addition to new clinical techniques 
and recognized conditions, there are increasing 
numbers of licensed analgesic agents being 
introduced into the veterinary market. Whilst 
oǺering greater scope for pain treatment, this 

can also lead to confusion over suitability of a 
particular drug for a particular presentation.

This BSAVA Guide has been produced with 
the busy practitioner in mind. Although there 
are many excellent pain and analgesia 
textbooks available, this Guide has been 
designed to be a ‘bedside’ companion for pain 
and analgesia practitioners. It is divided into 
sections examining acute and chronic pain, 
together with the physiological basis of pain 
and the pharmaceutical options available for 
treatment. The Guide then discusses common 
clinical conditions by systems/diseases to allow 
easy identiǻcation of where to seek help when 
faced with a patient in pain. It also examines 
pain in exotic pet species, as well as having 
important sections on physical therapies and 
the role of nursing in the alleviation of suǺering.

The contributors who have written the 
individual chapters are all specialists in their 
respective ǻelds and are currently working in 
ǻrst�opinion or referral practice. 8hey all share 
ǻrst�hand knowledge of the eǺects of pain on 
their patients and are uniquely placed to be 
able to advise on the most useful analgesia 
techniques in particular clinical situations. With 
this in mind, whilst all the chapters are based on 
published evidence, a unique feature of this 
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Guide is the ‘Author’s perspective’. This allows 
the reader to see how a specialist in the ǻeld 
would or has treated similar cases in the past, 
with information on the pros and cons of each 
treatment mentioned. We hope that this will 
allow the reader to see that there are many 
suitable methods to approach a situation 
ensuring patient welfare. Indeed, this Guide is 
not to be seen as an instruction manual, rather a 
helping hand. For each case discussed and 
analgesic approach explained, there are 

multiple valid alternative approaches that 
would ensure the same outcome. Nevertheless, 
when seeking inspiration or information when 
faced with a patient in pain, we hope that the 
information presented here will assist in 
reaching a satisfactory clinical response.

The motto on the Royal College of 
Anaesthetists’ crest reads, ‘Divinum sedare 
dolorem’ which translates as ‘It is divine (or 
praiseworthy) to alleviate pain’. We hope this 
Guide will contribute to this goal.
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(LEpXeV ȶ

Ian Self and Tamara Grubb

Physiology of pain

Introduction
What is pain?
Pain has been deǻned by the International 
Association for the Study of Pain 
IASP� as Ƶan 
unpleasant sensory or emotional experience 
associated with actual or potential tissue 
damage, or described in terms of such 
damageƶ 
IASP, 1994�. 8his immediately raises 
problems for veterinary professionals 
attempting to treat pain as we are extremely 
limited in terms of examining whether our 
patients experience the sensory or emotional 
aspects of true pain. Indeed, the emotional and 
sensory components of pain are diǽcult to 
understand even in human pain medicine, 
where diǺerent people with the same condition 
describe their pain as diǺerent in terms of 
Uuality, intensity, and how it makes them feel. 
Nevertheless, there is little doubt amongst 
most veterinary surgeons 
veterinarians� that 
the behaviours seen in painful animals are the 
expression of such Ƶemotionsƶ. A more recent 
addition to the IASPƶs deǻnition has attempted 
to encompass the non�verbal situation 
encountered by veterinary pain professionals� 
Ƶ8he inability to communicate in no way 

negates the possibility that an individual is 
experiencing pain and is in need of appropriate 
pain�relieving treatmentƶ. 8his shifts the onus 
on to veterinary professionals as carers to 
reali^e that a patient who may be expected to 
be painful 
e.g. following maNor surgery� but is 
not yet demonstrating classical signs of pain 
should nevertheless be regarded as probably 
reUuiring analgesic intervention.

An alternative deǻnition for pain in animals 
is Ƶan aversive sensory and emotional 
experience which elicits protective motor 
actions, results in learned avoidance and may 
modify species�speciǻc traits of behaviour 
including social behaviourƶ 
2orton et al., ȶȉȉȍ�. 
8his is arguably a better working deǻnition as it 
takes into account the altered behaviour 
commonly seen in animals experiencing pain, 
although the sensory and emotional 
components are still diǽcult to evaluate.

Why is pain detrimental and 
why should it be treated 
aggressively?
Veterinary professionals have both a 
professional and moral duty of care to animals. 
4n entering the profession, U0 veterinary 
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surgeons take an oath to Ƶensure the welfare of 
animals committed to my careƶ, as per the Royal 
College of Veterinary Surgeons 
RCVS�. In 
addition, most small animals are companion 
animals, and rely on us to protect their welfare, 
including their day�to�day reUuirements and 
freedom from pain. It has been argued that 
animal pain is Ƶworseƶ than human pain. Animals 
are thought to live in the Ƶnowƶ and, unlike a 
human being in pain, are not aware that the pain 
is only temporary and will be relieved given 
time or treatment 
Robertson, ȶȉȉȶ�.

In addition to the ethical arguments, there 
are a number of well recogni^ed physiological 
conseUuences of untreated pain. 8hese include�

 ■ Release of catecholamines and pituitary 
hormones and, therefore, a catabolic state 
leading to weight loss and potential wound 
breakdown

 ■ -yperglycaemia and insulin resistance
 ■ Leucocytosis 
neutrophilia�
 ■ Cytokine production
 ■ Poor immune function
 ■ Poor appetite
 ■ Impaired respiratory function
 ■ Increased blood pressure.

It is also likely that failure to manage pain 
may lead an animal to self�traumati^e, 
potentially leading to the development of 
chronic 
pathological� pain.

In general, these physiological changes are 
likely to lead to an increase in postoperative 
complications in surgical patients with poorly 
controlled pain, as well as client dissatisfaction 
with the veterinary practice. Indeed, the 
economic and time losses alone could be 
signiǻcant as complications are generally 
treated by the practice at a reduced rate.

The physiological basis 
of pain: neural pathways 
and where they can be 
interrupted
8he maNor physiological pathways involved in 
mammalian pain, although well characteri^ed, 

are subNect to a high degree of plasticity and 
alteration depending on the disease status  
of the animal. -owever, it is useful to 
appreciate the maNor steps in the transmission 
of pain to the central nervous system 
CNS�, as 
this allows the Nudicious application of 
multimodal analgesia 
22A�. 22A refers to 
the concept of using multiple analgesic agents 
acting at diǺerent sites in the pain pathway. In 
this way, the dose of any one agent, and hence 
the potential side eǺects, is kept to a minimum, 
yet the analgesic eǺect is often enhanced 
leading to better clinical pain control. An 
example of 22A in small animal practice is the 
use of a centrally acting opioid given as part of 
a premedication protocol for a dog admitted 
for dental extractions followed by a suitable 
dental block using local anaesthetic. In this 
case the block is designed to stop 
transmission of the pain sensation from the 
periphery, whereas the opioid works centrally 
to decrease the proNection and appreciation of 
any pain within the CNS.

8he physiology of pain can be divided into 
four processes� transduction, transmission 
and 
proNection�, modulation and perception.

Transduction is the process by which 
aǺerent nerve endings participate in translating 
noxious stimuli 
e.g. a pinprick� into nociceptive 
impulses 
+igure ȶ.1�. Signal transduction can 
only be initiated by a mechanical, thermal or 
chemical stimulus. 8hese stimuli can be 
converted into an electrical signal at a 
nociceptor via a stimulus�gated ion channel. 
Nociceptors are present on speciǻc nerve 
endings spread throughout the body and 
respond to potentially painful inputs, thus 
allowing pain perception and locali^ation. 
)iǺerent aǺerent nerve ǻbres 
see below� have 
diǺering nociceptors. Aδ ǻbres possess thermal 
and mechanical nociceptors with higher 
activation thresholds than A`�
touch� receptors. 
C ǻbre nociceptors are polymodal receptors 
with even higher activation thresholds than Aδ 
ǻbre receptors and respond to all three stimulus 
types. An example of such a nociceptor is the 
transient receptor potential vanilloid�1 receptor 

8RPV�1�, which responds to capsaicin in chilli 
peppers to give a burning sensation.
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(LETXIV�2  |  Physiology of pain

Chemical
stimuli

Mechanical
stimuli

Thermal
stimuli

Potassium channels

Calcium channels

Sodium channels
Voltage-gated 
channels

Action potential
Membrane

depolarization

ASIC, 
Purinergic,
Bradykinin,
Adrenaline
transducers

Mechano-
sensitive
ion channels

TRPV, 
TRPM8,
TRPA1
transducers

)iagram of a nociceptor terminal illustrating various transducers sensitive to noxious stimuli and ion 
channels. InǼux of calcium and sodium ions in suǽcient concentration will cause an action potential 

along the nerve axon. Potassium ions are usually inhibitory. ASIC " acid�sending ion channels; 8RPA� " transient 
receptor potential ankyrin �; 8RP2� " transient receptor potential cation channel subfamily 2 member �;  
8RPV " transient receptor potential channel subfamily V.

l /uliane )eubner, University of Saskatchewan, Canada�

ȶ�Ȧ

Nociception is a term freUuently used and 
can be considered to be Ƶphysiological painƶ, 
which is not necessarily perceived as pain. +or 
example, anaestheti^ed patients with 
inadeUuate analgesia will often show marked 
increases in heart rate and respiratory rate 
during surgery, yet be unaware of the surgery 
because they are anaestheti^ed. 8his represents 
activation of the pain pathways without 
conscious perception of the pain and steps 
should be taken to provide analgesia to avoid 
pain perception in recovery.

Transmission is the process by which 
impulses are sent via primary aǺerent nerves to 
the dorsal horn of the spinal cord 
+igure ȶ.ȶ�, 
and then along the sensory tracts to the brain. 
8he transmission from the dorsal horn to the 
brain is sometimes termed projection. As 
previously mentioned, there are two maNor 
ǻbres transmitting to the spinal cord. Aδ�ǻbres 
are smaller diameter, thinly myelinated 
fast 
transmitting� ǻbres carrying thermal�
mechanical information responsible for the 

To thalamus

Spinothalamic
tract

)iagram of a transverse section of 
the spinal cord, illustrating the central 

terminals of the ǻrst�order A`�
green�, Aδ�
orange� 
and C 
red� neurons within the dorsal horn of the grey 
matter. 8he numerals represent the position of the 
terminals in Rexedƶs laminae of the spinal cord.

l /uliane )eubner, University of Saskatchewan, Canada�

ȶ�ȶ
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initial sharp pain sensations. C ǻbres are small, 
unmyelinated 
slow transmitting� nerves, which 
selectively carry nociceptive stimuli from  
the high activation, polymodal nociceptors. 
8hey are responsible for carrying dull�burning 
pain sensations.

8he dorsal horn of the spinal cord has been 
classiǻed into physiological ^ones or Ƶlaminaeƶ, 
with lamina I being the most superǻcial. Aδ�and 
C ǻbres terminate predominantly in laminae IƳII 
but a few terminate deeper, with C ǻbres 
tending to communicate to deeper laminae  
via interneurons. Interestingly, most touch 
aǺerents also proNect to deeper laminae and 
this is thought to be the site of pain Ƶgatingƶ Ƴ 
the phenomenon whereby rubbing a painful 
area can alleviate some of the acute pain after 
an inNury. 8his is thought to occur by activation 
of inhibitory interneurons arising from the  
touch receptors.

4ne of three things may happen to the 
aǺerent signals. +irst, a spinal�segmental reǼex 

e.g. withdrawal� may occur. Secondly, the 
impulse may be passed on to the brain via 
spinoreticular and spinothalamic tracts. 8hirdly, 
the impulse may be processed 
modulated, e.g. 
gate theory�.

8he primary aǺerents synapse on to a 
variety of diǺering postsynaptic cell types. 
8hese include nociceptor�speciǻc 
NS� cells 
Aδ�
and C ǻbres only� that ǻre in response to painful 
stimuli, proprioceptor�speciǻc cells that 
respond to A`�ǻbres 
touch�, and wide dynamic 
range 
;)R� cells which respond to all three 
ǻbres Ƴ touch to pain. Located deep in lamina V, 
;)R neurons ǻre in a graded fashion 
depending on stimulus intensity and exhibit 
Ƶwind�upƶ 
synaptic plasticity�. 

8here are two maNor postsynaptic receptors 
involved in spinal cord pain transmission. A2PA 

_�amino�ȴ�hydroxy ȍ�methyl�4�
isoxa^eloproprionic acid� receptors are fast 
activation receptors that set the Ƶbaselineƶ dorsal 
horn response to noxious and tactile stimuli. 
8he second receptor is the N2)A 
N�methyl�Ȳ�
aspartate� receptor. Activated by prolonged and 
repetitive C ǻbre stimulation, this receptor 
allows calcium ion inǼux into the postsynaptic 
cell and is responsible for wind�up and 

potentially central sensiti^ation. 8he N2)A 
receptor is therefore a good target for analgesic 
drugs such as ketamine, which are thought to 
minimi^e the development of chronic pain if 
used at the time of initial insult.

Modulation is the process of dampening or 
amplifying nociceptive signals. 2odulation 
takes place primarily in the dorsal horn of the 
spinal cord, but also elsewhere, with input from 
ascending and descending pathways. It is a 
complex process, and the relationship between 
stimulus intensity and response to pain is not 
consistent. 8he output from the dorsal horn is 
also altered by the interaction of various 
neurotransmitters, all of which are subNect to 
plasticity and alterations. It is a very labile 
phenomenon with several distinct components� 
peripheral sensiti^ation, dorsal horn 
gating�, 
central sensiti^ation�wind�up, descending 
inhibitory pathways and descending facilitatory 
pathways. Peripheral sensiti^ation is a form of 
modulation involving local production of 
pro�inǼammatory mediators contributing to 
hyperalgesia 
exaggerated response to a 
stimulus that would be expected to be painful� 
around damaged tissue. 8his is in contrast to 
allodynia, which is a non�painful stimulus 
eliciting pain, and more likely due to central 
sensiti^ation. Non�steroidal anti�inǼammatory 
drugs 
NSAI)s� are the analgesic agents of 
choice for treatment of peripheral sensiti^ation. 
As previously mentioned, N2)A activation may 
lead to long�term potentiation of the pain 
response via elevated activity of dorsal horn 
neurons. 8his receptor is a target for analgesic 
drugs such as ketamine.

)escending modulatory pathways have four 
Ƶtiersƶ but are poorly understood. Inhibition may 
arise from the cortex and thalamus, the 
periaUueductal gray matter 
PA,� in the 
mid�brain 
which has a high opioid receptor 
concentration and is thought to be important in 
opioid�mediated analgesia�, the nucleus raphe 
magnus 
NR2� in the pons and rostral ventral 
medulla 
RV2� and ǻnally the medulla 
oblongata and spinal cord. Although 
descending inhibition is thought to work on 
many levels of the CNS, it is considered most 
important at the spinal level and can be very 
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potent, for example, being able to run from a 
life�threatening situation with a fractured femur, 
which is termed Ƶstress�induced analgesiaƶ.

2any descending transmitters are involved 
in modulating dorsal horn responsiveness but 
of particular interest are serotonin 
pro�
nociceptive and a component of central 
sensiti^ation� and norepinephrine, which is the 
maNor transmitter involved in descending 
inhibition of pain transmission at the spinal level. 
Norepinephrine is released from brainstem 
nuclei 
especially the NR2� and acts 
predominantly at�_ȶ�adrenoceptor spinal cord 
receptors, inhibiting transmitter release from 
primary aǺerent neurons and suppressing ǻring 
of proNection neurons.

5IVGITXMSR��QSXMZEXMSREP��EǺIGXMZI�ERH�
behavioural aspects of pain must also be 
considered. Perception refers to the subNective 
experience of pain that results from the 
interaction of transduction, transmission, 
modulation, and the psychological aspects of 
the individual. Although well studied in human 
medicine, this is an area that is diǽcult to 
elucidate in veterinary patients due to their 
non�verbal status. ,eneral anaesthesia, whilst 
not analgesic per se, acts on perception by 
decreasing overall awareness, thereby 
eliminating the sensory component of pain.

It is recogni^ed that fear and anxiety 
increase pain perception and that pain can 
cause fear and anxiety. 8here are many 
plastic� 
connections between pain pathways and 
neuro�endocrine, limbic 
pain, pleasure, 
autonomic components� and withdrawal 
reǼexes. In addition, the cortex responds to 
pain, giving rise to the behavioural component 
that can be assessed by validated small animal 
pain scales 
see below�.

Although the degree is not as completely 
elucidated in animals as in humans, there is no 
Uuestion that pain has an aǺective component. 
AǺective behaviours are generally easily 
observed by pet owners and can be assessed�
Uuantiǻed using Uuality of life 
6oL� scales in 
dogs, cats and other mammals. 8his is not a 
surprise, in that pain is a multidimensional 
experience that is not purely physiological. 8he 
aǺective components are likely mediated at a 

variety of nociceptive centres in the brain. 
-igher cortical centres, including the anterior 
cingulate, insular and prefrontal cortices, as  
well as the amygdala, hippocampus and parts 
of the limbic system, all play a role in the 
aǺective component of pain in humans  

+igure ȶ.ȴ� and all are present in dogs, cats and 
other mammals.

8he role of higher cortical centres in the 
aǺective component of pain 
Cohen and 

2ao, �����.

ȶ�3

Location or 
structure

Function or role 

Anterior 
cingulate 
cortex

Role in anxiety, anticipation of 
pain, attention to pain, and motor 
responses

Insular cortex Potential role in the sensory 
discriminative and aǺective 
aspects of pain that contribute to 
the negative emotional responses 
and behaviours associated with 
painful stimuli

Prefrontal 
cortex

Role in sensory integration, 
decision making, memory 
retrieval, and attention processing 
in relation to pain

Amygdala, 
hippocampus, 
and other parts 
of the limbic 
system

Role in the formation and storage 
of memories associated with 
emotional events, which aǺect 
arousal and attention to pain and 
learning. 8he limbic system may 
also be partially responsible for 
the fear that accompanies pain

Additional features of 
pain physiology
Visceral pain diǺers from somatic pain as pain 
from viscera is poorly locali^ed. 8his is because 
viscera are innervated by very few nociceptors 

C ǻbres� but with large overlapping receptive 
ǻelds and a graded response to stimulation, 
although there are many mechanoreceptors 
present that respond to distension. Referred 
pain is common Ƴ visceral aǺerents synapse on 
spinal cord segments, which also receive inputs 
from speciǻc somatic areas, a typical human 
example being arm pain in angina. 8his is 
termed somato�visceral convergence and is 
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due to visceral aǺerents synapsing on spinal 
cord neurones that receive information from 
somatic nociceptors.

Pathological 
chronic� pain is pain that is still 
present after the originating painful stimulus 
has disappeared. Chronic pain is mostly as a 
result of C ǻbre activity. It is not stimulus�
speciǻc or protective and inevitably leads to 
morbidity. Both wind�up and central 
sensiti^ation are involved in the development of 
chronic pain states.

Phantom pain refers to perception of pain 
from a part of the body that has been removed. 
It is due to depolari^ation in nerve endings that 
originally carried sensation from the 
amputated limb.

Pain and quality of life 
assessment methods in 
dogs and cats
+or many years pain treatment has been based 
on the principle of Ƶif it hurts us it will hurt themƶ, 
which is a good starting point but is very much 
a generali^ation; this approach is almost a 
preconception of how likely a procedure is to be 
painful but takes little account of the patientƶs 
response. It could be said that this approach is a 
pre�emptive pain scoring system based on the 
science of the preservation of the pain pathway 
across mammalian species, with the addition of 
anthropomorphism and the proNection of human 
emotions and feelings on to animals. Arguably 
the biggest breakthrough in small animal pain 
medicine has been the introduction of pain 
scoring systems, which have allowed us to 
attempt to Uuantify pain in patients and 
therefore adNust analgesia accordingly. 
Although incredibly helpful as a guide to pain 
treatment, pain scoring systems should be used 
to guide analgesic therapy but pain scoring 
should never override clinical examination and 
decision making. In particular, companion 
animals that are expected to be painful but 
score low on pain scales should always be 
given the Ƶbeneǻt of doubtƶ and analgesia 
should not be withheld. Even with the utili^ation 
of pain scoring systems, the most accurate way 

to determine whether or not a patient is in 
pain is to administer a dose of an analgesic  
drug and utili^e pain scores to monitor the 
patientƶs response.

Acute pain scales and pain 
ethics
8he provision of eǺective pain relief in small 
animals and its importance in relation to 
patient care and welfare is becoming more 
widely accepted by the veterinary profession 

Lascelles et al., 199ȍ; Paul�2urphy et al., 
ȶȉȉ4; 2athews et al., ȶȉ14�. Nevertheless, 
studies suggest that there is no agreed Ƶgold 
standardƶ provision of perioperative analgesia 
to small animal patients 
)ohoo and )ohoo, 
1996; ;illiams et al., ȶȉȉȍ�. In several studies, 
the clinicianƶs diǽculty in recogni^ing and 
assessing pain is often raised as a reason for 
not administering analgesia, together with the 
fear of side eǺects. Because of this there have 
been maNor eǺorts to produce reliable, 
validated pain scoring systems taking into 
account the painful conditions regularly 
encountered in small animal practice to allow 
targeted analgesic therapy clinically and to 
support research and development of new 
analgesic drugs 
Sharkey, ȶȉ1ȴ�.

It is accepted that the recognition and 
assessment of pain in animals is problematic. In 
people, self�reporting of pain is recogni^ed as 
the gold standard tool for measuring pain levels 

2athew and 2athew, ȶȉȉȴ�. In veterinary 
medicine the recognition of pain relies on the 
subNective interpretation of the patientƶs 
physiology and behaviour by an observer. 8hus, 
unlike in human medicine where Ƶpain is what 
the patient says it isƶ, pain in veterinary patients 
is better deǻned as Ƶwhat the observer says it isƶ. 
8his leaves an unacceptable burden of proof of 
the existence of pain on the skill and bias of the 
observer unless standardi^ed pain assessment 
tools are utili^ed. 8hus, pain scales or scoring 
systems, with the ideal properties of validity, 
reliability and sensitivity to change 
2athews et 
al., ȶȉ14�, are needed for veterinary patients.

Attempts to validate and accurately assess 
pain in animals initially began in the 198ȉs by, 
for example, 8aylor and -oulton 
1984�. Initial 
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ǻndings led to the development of scales such 
as numerical rating scales, simple word 
descriptive scales and visual analogue scales. 
8hese scales were adapted for the veterinary 
setting from human pain scales such as the 
2c,ill pain Uuestionnaire 
2el^ack, 197ȍ�. 
Unfortunately, these scales tend to be 
unreliable in the treatment of acute pain in a 
hospital setting, mainly due to wide operator 
variability, the subNective nature of the scales 
and the inherent need for, and capacity of, 
animal patients to hide pain. 8his is evidenced in 
a study in which behavioural assessments, but 
not a numerical scoring system, identiǻed dogs 
given analgesics versus those given placebo 
drugs 
-ardie et al., 1997�. In addition, these 
scales are simple one�dimensional 
measurement tools that may indicate the 
presence, and perhaps even intensity, of pain 
but do not include aǺective and behavioural 
components that describe the impact of that 
pain on the patient. Since pain is a complex 
multidimensional stimulus, assessment of pain 
should be done with multidimensional tools.

8his reali^ation led to more advanced 
scales being developed that encompass 
physiological data such as heart rate, respiratory 
rate and cortisol levels, as well as behavioural 
scales which focused on the ethnology of 
animals experiencing pain 
e.g. 2urrell and 
/ohnson, ȶȉȉ6�. Currently, the most advanced 
veterinary pain scales available are composite�
based scales such as those produced by 
2orton and ,riǽths 
198ȍ�, -ellyer and ,aynor 

1998�, +irth and -aldane 
1999�, Reid et al. 

ȶȉȉ7�, and Brondani et al. 
ȶȉ1ȴ�. 8he important 
feature of the multidimensional scales is that 
they take into account not only the pain 
intensity, but also the sensory and aǺective 
components of pain Ƴ i.e. not Nust how bad the 
pain is, but how it aǺects the patient.

Since sensory and aǺective components of 
pain impact patient behaviour, it is recogni^ed 
that change in behaviour is the most 
predictive indicator that the patient may be in 
pain 
2athews et al., ȶȉ14�. 4f course, change 
in behaviour is predictive for many maladies so 
the change must be eUuated to a painful 
incident and the patient must be examined for 

other medical concerns. ,entle, respectful 
palpation of 
or around� presumed painful 
areas is also very useful in detecting the 
presence of pain, and validated pain scales 
such as the ,lasgow Composite 2easure Pain 
Scale 
see below� specify palpation ȍ cm away 
from the wound as direct wound manipulation 
is undesirable. 4ther potential signs of pain, 
such as vocali^ation and changes in 
physiological parameters, may contribute to 
the prediction of pain but cannot be used in 
isolation. In fact, in a study in cats undergoing 
onychectomy, physiological parameters did 
not diǺerentiate between cats that had surgery 
and those that were simply anaestheti^ed and 
bandaged without any painful procedure 

Cambridge et al., ȶȉȉȉ�. +urthermore, stress 
to collect physiological data may cause 
changes in these parameters, confounding 
results. 8hus, many of the most useful pain 
scoring systems used to assess acute pain in 
conscious patients do not include 
physiological parameter changes as a 
component of the score. Physiological 
changes are more useful in anaestheti^ed 
patients where unconsciousness alleviates the 
impact of stress on the parameters.

Change in behaviour from before the painful 
incident 
i.e. pre�surgery or pre�trauma� to after it 
is ideal for identifying pain but the patientƶs 
behaviour pre�pain may be unknown to the 
veterinary staǺ. 8he owner may be able to 
provide insight on normal behaviour for their pet 
but this is often more useful for chronic pain 
where the pet is at home and the behaviour has 
changed. -ospitali^ation itself can change 
behaviour, which confounds the identiǻcation of 
pain versus stress. 8he presence or absence of 
behaviours associated with pain can also be 
useful and are the premise for most of the 
multidimensional composite pain scales 
described in this chapter. 8he observer is not 
asked to decide whether the behaviour is 
normal�abnormal for the pet, but to state 
whether it exists or not. 8his simpliǻes the pain 
evaluation and makes it more robust, at least for 
the general population. As stated, however, 
individual patients should still be treated if they 
exhibit what the clinician presumes to be pain, 
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Authors’ perspective
Using pain scales and scoring systems
A patient’s pain score is a composite of multidimensional factors such as behaviours, body 
postures, facial grimaces and (for some scales) physiological parameters that might indicate pain.

 ■ Change in behaviour between pre- and post-painful stimulus is the most consistent 
indicator of the presence of pain.

 ■ When in doubt as to whether or not a patient is in pain, the default is administer analgesia 
and reassess their comfort level.

Best practice for using pain scoring systems or scales:
ŏ. Scores are most consistent if the same person scores the patient before and after painful 

events. The use of validated scoring systems improves consistency of scores if different 
people need to score the patient.

Ɨ. A time schedule should be set for scoring so that the patient has consistent care. However, 
this is only a guideline and the actual schedule should be patient-based and adapted to the 
situation. For instance, scoring should be more frequent than the scheduled interval if the 
patient’s analgesic protocol needs to be altered for the likelihood of breakthrough pain. If 
analgesic drugs are administered, patients should Æe reassessed within Ƒǉ minutes of the 
administration to ensure pain relief.
• cever treat a patient and assume that treatment was effective. {ain ô and response  

to analgesic drugs ô are speciĀc to each individual so assess each patient.

even if they score outside the treatment cut�oǺ 
using the scale. Pain is a very individual sensation 
and there is no Ƶone protocol ǻts allƶ answer for its 
assessment or its treatment.

Although scoring systems are not perfect at 
identifying pain in all patients and scores 
between assessors may vary, validated scoring 
systems, and training with the scoring systems, 
greatly decrease variability. +or example, in 
cats, using a validated scoring system by 
reviewers who received ȶ hours of video 
training on the system resulted in only a 6.1	 
diǺerence between the observers regarding 
which cats should receive rescue analgesia 

Benito et al., ȶȉ17�. In addition, 
multidimensional composite scales include 
both observation of the patient from a distance 
and hands�on interaction with the patient, 
which forces the observer to open the cage 
and put hands on the patient and not merely 
assume that patients that are Ƶsitting Uuietlyƶ are 
pain�free. In actuality, immobility is often a sign 
of severe pain and failure to treat a patient with 
that degree of pain is unacceptable. 8hus, the 
interactive portion of pain scales is a critical 
part of the most eǺective pain scoring systems.

Using pain scales
+or all pain scales, training will improve the 
probability and consistency of pain 
identiǻcation. All team members involved in 
patient care should understand the importance 
of pain scoring and all patients that have 
undergone painful procedures should be 
assessed for pain. 8he scales are designed to 
decrease the subNectivity of pain scores and, to 
best support that goal, the assessment 
protocol outlined in the instructions that 
accompany the scale must be followed. It is 
best if the same person scores the patient at 
each assessment time but this is not always 
possible. Using validated scales promotes 
consistent assessment. 8he assessments 
should be repeated at scheduled times, and 
extra assessments added at Ƶimportantƶ times, 
such as after treatment. 8he interval between 
assessments should not be automatically set 
at a pre�determined interval for all patients but 
should be based on the nature of the pain 
i.e. 
acute or chronic�, the intensity of the pain, and 
the patientƶs response to analgesic therapy 

2athews et al., ȶȉ14�.
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Authors’ perspective continued
Ƒ. The scales include observation of patients from a distance so that behaviour can be 

assessed in the absence of a human. This allows the patient to act ‘normally’ without feeling 
the need to hide pain. Watch the patient care fully for:
• Abnormal body posture (e.g. hunched back, tucked abdomen)
• Grimaced facial expressions (e.g. position of ears, ‘openness’ of eyes)
• Location in the cage (e.g. at cage door or hiding or facing the back of the cage)
• Mobility (e.g. ‘frozen’ stillness, excessive movement like pacing or circling)
• Interest in surroundings (are they watching activity or just ‘staring’?)
• Abnormal behaviours (e.g. excessive grooming or licking)
• Vocalization (e.g. howling, growling, purring)
• Abnormal physiological parameters that can be assessed without interaction (e.g. 

respiratory rate, pupil size).
Ċ. The scales include interaction with the patient so open the cage door and touch the patient. 

Get the patient out of the cage (if appropriate). Measure heart rate and other physiological 
parameters at this step. {ay close attention to response to×
• Approach of the observer (e.g. wanting to be petted versus withdrawing or attacking)
• Normal handling, such as petting
• Gentle palpation around the painful area
• Ability to/interest in ambulating, if appropriate (get the animal out of the cage)
• 8ood, if appropriate Šoffer appetizing foodš.

5�� &WO�XLI�TEXMIRX�
• If unsure, always ‘ask’ the patient, pharmacologically, if it is in pain. Administer a dose of 

analgesic drugs
• kpioids and alpha-Ɨ agonists are commonly used for this ŧuery. They are rapidly acting 

and their effects are reversiÆle if the patient is not in pain and adverse effects from the 
drugs occur. This is actually unlikely: if you think the patient is in pain, it likely is.

6�� 7IEWWIWW�
• If the patient is comfortable, resume the normal schedule for assessment
• If the patient is not comfortable, add another analgesic drug to the protocol or increase 

the dose of the previously administered drug and reassess in Ƒǉ minutes.

�TIGMǻG�TEMR�WGEPIW
Glasgow Composite Pain 
Scoring Scale
4f the composite multidimensional scales 
developed, the ,lasgow Composite Pain 
Scoring Scale 
,CPSS; see Appendix 1� or 
,lasgow Composite 2easure Pain Scale 

,C2PS� is the original scale designed using 
psychometric principles that are well 
established in human medicine to measure 
complex variables. 8he components of the 
scales are based on speciǻc behaviours that 
have been identiǻed to indicate pain and 
weighted as to their importance in pain 

behaviour in the dog and the cat. 8he 
composite ,C2PS for dogs has a long form 
and short form. 8he long form is more robust in 
its guidance for the evaluator with deǻnitions of 
terms used to describe the speciǻc pain�
related behaviours. 8he scale does take some 
time to complete and does not have a numeric 
scoring system.

8he ,C2PS�S+ 
for Ƶshort formƶ� is a 
condensation of the most important composite 
information in a clinically useful form 
i.e. simple 
and Uuick to apply� with a numeric scoring 
system. Included in the ,C2PS�S+ is the 
patientƶs overall behaviour, including behaviour 
in the cage, on a leash and during palpation 
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around the surgical site. 8he scale has a cut�oǺ 
score above which it is suggested analgesia 
should be administered. 8he maximum score 
for all categories is ȶ4, or ȶȉ if mobility is 
omitted 
e.g. in patients that can not ambulate�. 
8he recommended analgesic intervention level 
is Ǹ6�ȶ4 
total score� or Ǹȍ�ȶȉ 
no mobility 
score�. 8his is currently the only validated dog 
acute pain scale available for use in veterinary 
practice 
Reid et al., ȶȉȉ7�. It has been widely 
used both clinically and in research and is 
translated into several languages. 8he S+ of the 
scale, along with the information on validation 
of the scale and instructions on how to use the 
scale, can be downloaded at� http���www.
newmetrica.com�wp�content�
uploads�ȶȉ16�ȉ9�Reid�et�al�ȶȉȉ7.pdf. See 
also Appendix 1.

8he ,C2PS�+eline is only available as the 
S+. 8he easy�to�use scale includes vocali^ation, 
body posture�tension�location in the cage, 
attention to painful area, response to palpation 
of the painful area, response to stroking, and a 
feline grimace scale with caricature diagrams of 
ear and whisker position 
-olden et al., ȶȉ14�. 
8he cut�oǺ score for analgesic administration is 
Ǹȍ points out of ȶȉ points total. 8his scale has 
been recently validated 
Calvo et al., ȶȉ14; Reid 
et al., ȶȉ17� and its use is rapidly increasing in 
clinics and in research studies. 8he scale, along 
with the information on validation of the scale 
and instructions on how to use the scale, can be 
downloaded at� http���www.newmetrica.com�
wp�content�uploads�ȶȉ16�ȉ9�Calvo�
et�al�ȶȉ14.pdf. See also Appendix 1.

UNESP-Botucatu 
multidimensional composite 
pain scale
8he UNESP�Botucatu scale 
see Appendix 1� is 
also a multidimensional composite scale 
validated to identify acute pain in cats. 8he 
scale also focuses on the presence or absence 
of speciǻc behaviours. 8he scale was originally 
validated in Bra^ilian Portuguese 
Brondani et 
al., ȶȉ11� but is now validated in English 

Brondani et al., ȶȉ1ȴ�, +rench 
Steagall et al., 
ȶȉ17� and Italian 
)ella Rocca et al., ȶȉ18�. 8he 
English scale includes 1ȉ items� posture, 

comfort, activity, attitude, miscellaneous 
behaviours, reaction to palpation of the surgical 
wound, reaction to palpation of the abdomen�
Ǽank, arterial blood pressure, appetite and 
vocali^ation. 8he score indicating the need for 
analgesia is Ǹ7 points out of the ȴȉ total points. 
8he scale has been used both clinically and in 
research. 8he scale, along with the information 
on its validation, instructions on its use and 
videos of cats in pain for practice scoring, can 
be downloaded at� http���www.animalpain.com.
br�en�us�avaliacao�da�dor�em�gatos.php. See 
also Appendix 1.

Other pain scales
4ther scales to consider include the Colorado 
State Scale 
see Appendix 1� and the 
2elbourne Pain Scale, both of which are 
multidimensional composite scales. 8he 
Colorado State Scale is available for dogs, cats 
and horses. 8he scale uses psychological and 
behavioural signs of pain, caricatures of facial 
expressions and body posture and palpation 
responses to create a numerical score. 
Although not yet validated, validation studies 
are in progress for the cat scale 
Shipley et al., 
ȶȉ18�. 8he feline scale can be downloaded at� 
http���csu�cvmbs.colostate.edu�)ocuments�
anesthesia�pain�management�pain�score�
feline.pdf and the canine scale at� http���
csu�cvmbs.colostate.edu�)ocuments�
anesthesia�pain�management�pain�score�
canine.pdf. See also Appendix 1. 8he 
2elbourne scale for dogs uses physiological 

heart and respiratory rates� and behavioural 
responses 
response to palpation, activity, 
mental status, posture, and vocali^ation� and 
has been validated 
+irth and -aldane, 1999�.

Chronic pain scales and quality 
of life assessments
It should be noted that the pain scales 
mentioned here are designed for recognition of 
acute pain and are likely inaccurate for 
recognition of chronic pain, which may be 
manifest by the patient in a very diǺerent way 
than it would manifest acute pain. -owever, 
chronic pain scales do exist and these scales 
are covered in the chapter on chronic pain. 
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2any of the scales are Uuality of life scales 
rather than true pain scales. A validated 6oL 
scale, available at http�www.newmetrica.com�
vetmetrica�hrUl, has recently been introduced. 
6uality of life assessments are important 
because the bottom line for the patient is not 
necessarily the presence of pain, but the impact 
of pain on Uuality of life.
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Jo Murrell and Briony Alderson

Acute and  
perioperative pain

4ver the last ȶȉ years in veterinary medicine 
there has been increasing recognition that 
surgery causes pain and, therefore, animals 
undergoing surgery reUuire analgesia. 8his is 
evidenced by U0 surveys investigating 
attitudes to perioperative analgesia in cats and 
dogs. A survey carried out in 1996�1997 by 
Capner and colleagues reported a relatively 
low level of analgesic administration to cats 
and dogs undergoing routine neutering, with 
only ȶ6	 of cats receiving analgesics for 
neutering procedures 
Capner et al., 1999; 
Lascelles et al., 1999�; however, when the U0 
survey was repeated in ȶȉ1ȴ, almost ubiUuitous 
use of analgesia for neutering was reported, 
with 98	 of respondents administering a 
non�steroidal anti�inǼammatory drug 
NSAI)� 
to dogs and cats undergoing neutering 
-unt et 
al., ȶȉ1ȍa�. Although surveys can be critici^ed 
for being biased, in that veterinary surgeons 
that are more likely to administer analgesia may 
be more likely to respond to a survey about 
perioperative analgesic use, it is reasonable to 
assume that the ȶȉ1ȴ survey reǼects a trend 
towards increased perioperative analgesic use 
in cats and dogs in the U0, which is beneǻcial 
for patient welfare. 8he underlying reasons for 
this trend are unknown, but it probably reǼects 

increased scientiǻc knowledge about pain 
following surgery in cats and dogs 
Berry, 
ȶȉ16�, changes to veterinary undergraduate 
and postgraduate teaching, and the greater 
number of licensed analgesic drugs that are 
now available for administration to cats and 
dogs in the perioperative period compared with 
previous years. 8he ȶȉ1ȴ survey also 
highlighted areas for improvement in 
perioperative analgesic management� a low 
number of respondents used pain scoring tools 
in dogs and cats, and local anaesthesia 
techniUues were only used by a minority of 
respondents. Recognition and Uuantiǻcation of 
pain is the cornerstone of eǺective pain 
management in animals; therefore, use of pain 
scoring tools is pivotal. Local anaesthetic 
techniUues can reduce the reUuirement for 
systemic analgesic drugs, thereby minimi^ing 
side eǺects associated with drug 
administration; therefore, their use is to be 
encouraged in acute analgesia regimens for 
cats and dogs.

8he aims of this chapter are to describe the 
general approach to the administration of 
analgesic agents to surgical patients, and to 
discuss clinically appropriate analgesia 
protocols for routine surgical procedures.
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Pre-emptive and 
preventive analgesia 
protocols
Pre�emptive analgesia can be deǻned as the 
administration of analgesic drugs before the 
onset of nociceptive stimulation 
0issin, ȶȉȉȉ� 
and was the focus of gold standard analgesic 
administration for many years. Nociception 
refers to the sensory nervous systemƶs response 
to certain harmful or potentially harmful stimuli. 
It was hoped that the pre�emptive 
administration of analgesic drugs would reduce 
the reUuirement for analgesia postoperatively 
and decrease pain after surgery. )espite many 
studies being carried out in human medicine to 
assess the impact of pre�emptive analgesia on 
postoperative pain scores, the evidence that 
pre�emptive analgesia strategies reduce the 
reUuirement for postoperative analgesia and 
reduce perioperative pain is mixed, with many 
clinical studies showing no beneǻt in 
administering pre�emptive analgesia compared 
with protocols in which analgesic drugs were 
administered after surgery 
2c6uay, 199ȍ; 0elly 
et al., ȶȉȉ1; 2oiniche et al., ȶȉȉȶ; ,rape and 
8ram²r, ȶȉȉ7�. -owever, some experimental 
studies carried out in laboratory animals using 
induced pain models show a good evidence of 
eǽcacy of pre�emptive protocols 
e.g. 
Nakamura and 8akasaki, ȶȉȉ1�, which may 
reǼect diǺerences between the complexity of 
clinical pain states compared with induced pain 
models. In veterinary medicine, a few studies 
have compared pre�emptive or preoperative 
administration of analgesics with postoperative 
analgesic administration and demonstrated 
beneǻcial eǺects of the pre�emptive strategies 

Lascelles et al., 1998; Slingsby and ;aterman�
Pearson, ȶȉȉȉ�.

2ore recently the concept of pre�emptive 
analgesia, where it is the timing of analgesic 
administration that is the focus, has been 
replaced with an approach termed Ƶpreventive 
analgesiaƶ 
0at^ et al., ȶȉ11�. 8he focus of 
preventive analgesia is not on the relative 
timing of analgesic treatments but on 
attenuating peripheral and central sensiti^ation, 

which increase postoperative pain intensity and 
analgesic reUuirements. ,enerally, it is deemed 
that preventive analgesia has been 
demonstrated when postoperative pain and 
analgesic use are reduced beyond the duration 
of action of the target drug, which can be 
deǻned as ȍ.ȍ half�lives of the target drug. 8his 
deǻnition ensures that the observed analgesic 
eǺect is not only due to a direct analgesic eǺect 
of the target drug, but also that analgesia has 
been sustained beyond the expected time 
course of the analgesic agent. -owever, there 
are few studies in people that have investigated 
the eǽcacy of preventive analgesia approaches 
compared with more traditional analgesia 
regimens. No studies of preventive analgesia 
regimens have been conducted in cats and 
dogs. Nonetheless, the types of analgesic 
approaches described in this chapter adopt the 
principles of preventive analgesia, whereby 
analgesics are administered as early as possible 
before surgery and are continued during and 
after surgery until the likelihood of peripheral 
and central sensiti^ation as a result of tissue 
trauma associated with surgery has waned.

Role of premedication 
in preventive analgesia 
strategies
8he addition of analgesic agents to 
premedication protocols is pivotal to the 
application of preventive analgesic strategies in 
cats and dogs. In animals undergoing elective 
surgery and not in pain, this ensures that 
analgesics are administered before the onset of 
nociceptive stimulation, which, dependent on 
the analgesic drug administered, may serve to 
reduce the likelihood of peripheral and central 
sensiti^ation. In animals that are already in pain 
at the time of surgery, the early administration 
of analgesics will help limit the magnitude of 
changes in central and peripheral sensory 
processing as a result of pain. As well as 
contributing to preventive analgesia strategies, 
administration of analgesics as part of 
premedication protocols has a number of  
other advantages�
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1. Provision of intraoperative analgesia. 
Although a patient that is adeUuately 
anaestheti^ed cannot by deǻnition 
experience pain, nociception during surgery 
will still occur. 8herefore, provision of 
intraoperative analgesia is imperative to 
prevent upregulation of the pain pathways 
during surgery.

ȶ. 8he administration of opioid analgesics will 
increase the sedative eǺects of many 
sedative premedicant drugs including 
aceproma^ine, alpha�ȶ agonists, and 
ben^odia^epines. Synergistic sedation 
between opioids and sedatives may allow a 
lower dose of the sedative premedicant to 
be used, while still maintaining good 
sedation, which may have cardiovascular 
and respiratory system beneǻts.

ȴ. By virtue of the synergistic sedation 
between opioids and sedative 
premedicants, the administration of 
analgesics as part of premedication 
protocols should allow a lower dose of 
hypnotic agent to be reUuired for induction 
of anaesthesia, which may reduce 
cardiovascular and respiratory system 
depression.

4. 4pioids have a minimal alveolar concentra�
tion 
2AC� sparing eǺect and reduce the 
concentration of inhalant agent reUuired to 
maintain anaesthesia in dogs and cats 
e.g. 
Credie et al., ȶȉ1ȉ�. 8his is likely to lessen 
depression of the cardiorespiratory systems 
during anaesthesia.

Approach to the 
administration of 
analgesic agents to 
surgical patients
8here are a number of principles to consider 
when designing eǺective perioperative 
analgesic protocols for surgical patients. 8he 
ǻrst, preventive analgesia, has been described 
above, and is imperative to try and prevent  
or limit the magnitude of central and  
peripheral sensiti^ation.

8he second is the principle of multimodal 
analgesia, the practice of using diǺerent classes 
of analgesic drug in combination to provide more 
eǺective pain relief while limiting side eǺects 
from the individual agents. 2ultimodal analgesia 
is widely accepted to be best practice in human 
anaesthesia and analgesia 
/akobsson, ȶȉ14�. It is 
more eǺective than unimodal analgesia 
techniUues utili^ing one class of analgesic drug 
because the pain pathway is complex and 
comprises multiple neurotransmitters and 
receptors. 8herefore, analgesia provision using 
one class of analgesic drug that acts at one 
receptor or only one component of the pain 
pathway is unlikely to provide comprehensive 
pain relief. Combining diǺerent classes of 
analgesic drug often allows lower doses of 
individual agents to be used, reducing the 
likelihood of side eǺects. +or example, using a 
local anaesthetic techniUue will usually allow 
lower doses of systemic opioid drugs to be 
administered after surgery, thereby reducing 
concurrent sedation associated with opioid 
administration. Combining diǺerent classes of 
analgesic drug may also provide better temporal 
pain relief. +or example, NSAI)s have a long 
duration of action, typically ȶ4 hours, but have a 
relatively slow onset of action. In contrast, many 
parenteral opioids are short acting but have a 
Uuick onset of action, typically in the order of 
minutes after intravenous inNection. Combining 
an opioid with an NSAI) thereby allows a rapid 
onset and long duration of analgesia to be 
achieved. 8here is some evidence in veterinary 
medicine that multimodal analgesia techniUues 
provide superior analgesia compared with 
unimodal techniUues 
e.g. Brondani et al., ȶȉȉ9; 
>anu^^o et al., ȶȉ1ȍ�. It is important to make a 
distinction between multimodal analgesia and 
polypharmacy. 2ultimodal analgesia is the 
strategic use of diǺerent classes of analgesic 
agents to combat diǺerent underlying pain 
mechanisms. 8herefore, the combinations of 
drugs utili^ed should complement each other in 
terms of diǺering mechanisms of action to target 
diǺerent parts of the pain pathway. It is also 
important to note, for example, that combining 
two diǺerent opioid drugs does not constitute 
multimodal analgesia because the drugs are 
from the same class.
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8he third essential element to eǺective pain 
management is the coupling of analgesic drug 
administration to the recognition and 
Uuantiǻcation of pain. 8he use of pain scoring 
tools can be extremely helpful for improving the 
Uuantiǻcation of pain in animals. ,lasgow 
University has recently developed two tools for 
the Uuantiǻcation of pain in dogs and cats; the 
,lasgow Composite Pain Scale Canine and 
,lasgow Composite Pain Scale +eline. Both 
scales can be freely downloaded from the 
internet, follow a similar framework to each 
other, and are simple to use. 8hey comprise a 
series of Uuestions about the animal, starting 
with the appearance of the animal from outside 
of the cage, their response to interaction, how 
the animal reacts to application of gentle 
pressure around the surgical wound, and ǻnally 
Uuestions about the general impression of the 
demeanour of the animal. 8he maximum 
possible score for the canine scale is either ȶȉ, 
in patients that are non�ambulatory, or ȶ4 in 
ambulatory patients. In cats, the maximum 
possible score is ȶȉ. Importantly, the critical 
score above which rescue analgesia is reUuired 
has been deǻned for both cats and dogs. In 
dogs, scores of Ǹȍ�ȶȉ or Ǹ6�ȶ4 indicate that 
additional analgesia is needed, whereas in cats 
a score of Ǹȍ�ȶȉ has been set as the 
intervention level.

8wo diǺerent approaches have been 
advocated to combine pain scoring with drug 
administration. 8he ǻrst approach is to delay 
drug administration until the animal shows 
signs of pain and reaches the criteria for 
rescue analgesic administration. 8he 
disadvantage of this approach is that it reUuires 
the animal to become painful before analgesia 
is administered, driving upregulation of 
sensory processing. 8o ensure good patient 
welfare it also reUuires that pain assessment is 
very freUuent, for example every ȶ hours, 
which may be diǽcult to achieve in a busy 
practice setting. An alternative approach, 
favoured by the authors, is to prescribe 
analgesia after surgery, irrespective of the pain 
score, but tailor the dose according to pain 
assessment. 8he timing of analgesic 
administration is determined by the expected 

duration of action of the analgesic drugs, for 
example methadone may be prescribed every 
4Ƴȍ hours. An inherent risk with this approach 
is that animals are over analgesed, resulting in 
an increased incidence of side eǺects such as 
sedation or dysphoria arising from opioid 
administration. -owever, this approach is  
more likely to prevent upregulation of the  
pain pathways, which is advantageous in  
terms of facilitating longer term pain relief  
and potentially reducing the likelihood of 
chronic pain.

Authors’ perspectives on 
cases
A number of diǺerent drug classes are 
commonly used for the provision of 
perioperative analgesia. 4pioids remain the 
backbone of perioperative analgesia, not least 
because of their important role as part of 
premedication protocols. -owever, there is 
widespread evidence for the analgesic eǽcacy 
of diǺerent opioid drugs in cats and dogs, 
supporting their use in the perioperative period. 
Similarly, NSAI)s also form a valuable 
component of analgesia regimens for acute 
pain because there is good evidence of eǽcacy 
for acute pain states and there are a variety of 
drugs licensed for perioperative administration 
to cats and dogs. 4ther classes of drug that are 
used include local anaesthetics, ketamine and 
alpha�ȶ agonists. ;hen the authors consider 
multimodal analgesia the acronym N4LAN is 
useful; where N " NSAI), 4 " opioids, L " local 
anaesthetics, A " alpha�ȶ agonists and  
N " N�methyl�Ȳ�aspartate 
N2)A� antagonists 

e.g. ketamine�. P for paracetamol can be added 
for dogs. Logical approaches to drug selection 
within each class of drug are given below.

General considerations for 
analgesia in all surgical cases
8he selection of drugs for perioperative 
analgesia will depend on the surgery to be 
performed, the individual animal and the 
availability of drugs.
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NSAIDs
8here is very good evidence for the eǽcacy of 
NSAI)s as a component of analgesia regimens 
for acute pain in dogs and cats 
0amata et al., 
ȶȉ1ȶ; ,ruet et al., ȶȉ1ȴ�, and as such they are 
widely used for this purpose. 8he optimal timing 
of perioperative analgesic administration of 
NSAI)s remains contentious. Preoperative 
administration is recommended in animals that 
are cardiovascularly stable where blood loss or 
other causes of cardiovascular instability are not 
expected during surgery. -owever, the potential 
eǺects of NSAI)s on renal homeostasis are well 
recogni^ed and renal ischaemia may result from 
systemic hypotension during surgery when 
NSAI)s have been administered. 8herefore, 
NSAI)s should be delayed until such a time that 
the animal is normovolaemic and normotensive 
after anaesthesia and surgery in patients that are 
cardiovascularly unstable or when instability due 
to signiǻcant haemorrhage is expected. 8he use 
of perioperative NSAI)s in patients with 
concurrent chronic kidney disease 
C0)� is also 
debated. Although NSAI)s have not been 
shown to hasten the progression of C0) or 
decrease longevity in cats with osteoarthritis 

,owan et al., ȶȉ11; ȶȉ1ȶ�, the eǺect of 
perioperative NSAI)s in cats and dogs with C0) 
is unknown and the authors advise delaying 
administration of NSAI)s until these patients are 
normally hydrated and normotensive. Another 
area of contention surrounding perioperative 
NSAI) administration is their use in patients that 
have undergone gastrointestinal 
,I� surgery 
where the negative eǺects of NSAI)s on healing 
of the ,I tract might be detrimental 
Luna et al., 
ȶȉȉ7; 2onteiro�Steagall et al., ȶȉ1ȴ�. In the 
absence of evidence to the contrary, it is 
recommended to avoid NSAI) use in patients 
that have undergone signiǻcant ,I trauma where 
delayed healing of the ,I tract is likely to be 
clinically problematic. Administration of 
intravenous paracetamol might be an alternative 
option for additional analgesia alongside opioids 
in this patient group. Paracetamol is generally 
considered to be less detrimental to the ,I tract 
than NSAI)s, although there are no data in dogs 
to support this statement. Paracetamol is 
contraindicated in cats. NSAI)s, through 

inhibition of platelet thromboxane Aȶ 
production, also have a well recogni^ed eǺect of 
decreasing platelet aggregation 
Luna et al., 
ȶȉȉ7�, although clinically this does not lead to 
overt bleeding in animals receiving NSAI)s over 
a prolonged time. It is not necessary to stop 
NSAI) administration prior to surgery in healthy 
animals receiving chronic NSAI) therapy. 
-owever, the perioperative administration of 
NSAI)s is probably unwise in animals with 
recogni^ed disorders of haemostasis. In terms of 
decision making around which NSAI) to choose 
for perioperative administration to cats and 
dogs, there are a number of factors to  
take into consideration. Be aware that not all 
NSAI)s are licensed for perioperative 
administration so it is imperative to check and 
select one that is licensed for this use. It is also 
important to consider ease of administration and 
whether there is an inNectable preparation that 
may be easier to administer perioperatively than 
an oral tablet.

Opioids
Selection of the appropriate opioid for 
premedication is pivotal to adeUuate 
management of perioperative analgesia. 8he 
two most commonly administered licensed 
opioid drugs for premedication to cats and dogs 
are methadone and buprenorphine. 8his is 
because both drugs have a medium duration of 
action 
methadone 4Ƴȍ hours, buprenorphine 
6Ƴ8 hours� and therefore will provide a 
meaningful duration of action throughout the 
perioperative period in the maNority of surgeries 
performed in veterinary practice. Pethidine, a 
licensed full mu agonist, provides good 
analgesic eǽcacy in cats and dogs but is short 
acting 
6ȉƳ9ȉ minutes�, necessitating freUuent 
redosing in the perioperative period, which is 
disadvantageous. Butorphanol, a kappa agonist, 
provides inferior analgesia to both methadone 
and buprenorphine and its use as a 
premedicant prior to most surgical procedures 
is to be discouraged. +entanyl, a short�acting 
full mu agonist opioid, is occasionally used for 
premedication, usually in combination with 
mida^olam, for cardiovascularly unstable 
patients. In this instance the predominant role of 
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the fentanyl is more commonly to provide 
sedation while limiting adverse events on the 
cardiovascular system rather than to provide 
analgesia. If analgesia is reUuired it must be 
remembered that the duration of action of 
fentanyl is short after a single dose 
1ȉƳȶȉ 
minutes� and further top�ups will be necessary 
to provide sustained analgesia.

8he use of opioids need not be conǻned to 
use in premedication; further opioids may be 
reUuired to treat poorly controlled 
intraoperative nociception, recogni^ed as 
diǽculty in controlling depth of anaesthesia 
even with relatively high concentrations of 
inhalant agent. 2ethadone, administered as 
top�ups 
ȉ.1 mg�kg i.v.�, fentanyl administered 
as a bolus dose 
ȶƳ1ȉ xg�kg� or continuous 
rate infusion 
CRI� 
ȍƳ1ȉ xg�kg�h� will provide 
additional analgesia during invasive surgeries 
and will allow the concentration of inhalant 
agent reUuired to maintain anaesthesia to be 
reduced 
SimÀes et al., ȶȉ16�. )osing accuracy 
is important and a CRI should be given using 
controlled infusion apparatus. Care must be 
taken to support the respiratory system 
following intraoperative methadone or fentanyl 
administration, and it is recommended that 
respiratory function be monitored with 
capnography and ventilation supported with 
intermittent positive pressure ventilation if 
necessary. 8he other maNor side eǺect of 
methadone or fentanyl to be aware of following 
intraoperative administration is bradycardia, 
which can be managed by the administration of 
an anticholinergic if the low heart rate is having 
a negative impact on blood pressure. 
Buprenorphine has a longer onset of action 
than methadone and is not ideally suited to 
intraoperative administration for providing 
additional analgesia. ;hether full mu agonists 
such as methadone should be administered 
after partial mu receptor agonists such as 
buprenorphine remains contentious; however, 
recent evidence in humans 
4ifa et al., ȶȉȉ9� 
and dogs 
-unt et al., ȶȉ1ȴ� has challenged the 
concept of a negative interaction between full 
and partial mu agonist drugs suggesting that 
methadone administered after buprenorphine 
is eǽcacious.

Postoperative opioid selection depends on 
the anticipated pain level after surgery, with 
methadone the drug of choice for moderate to 
severe pain and buprenorphine reserved for use 
in patients experiencing mild pain or moderate 
pain if a multimodal approach to analgesia has 
been adopted. If analgesia with methadone is 
insuǽcient, a fentanyl CRI can be considered 

1Ƴȍ xg�kg�h�, with the rate adNusted according 
to pain score.

Local anaesthetics
Local anaesthetics can be utili^ed as part of a 
local or locoregional techniUue, or lidocaine can 
be used systemically.

Local anaesthetic techniUues form a 
valuable adNunct to perioperative analgesic 
regimens and their use is encouraged whenever 
possible. Using a local anaesthetic techniUue 
can decrease the reUuirement for systemic 
analgesia for the duration of the block, which 
can be particularly advantageous in reducing 
the dose of systemic opioid reUuired for 
adeUuate analgesia. An eǺective block may 
obviate the need for systemic opioids 
completely; for example administration of 
epidural morphine and bupivacaine for pelvic 
surgery may prevent the need for systemic 
opioids for the ǻrst ȶ4 hours after surgery. Local 
anaesthetic blocks will also decrease the dose 
reUuirement for the inhalant agent during 
anaesthesia, i.e. exert a 2AC�sparing eǺect, 
which can be advantageous for the 
cardiovascular system. A large number of 
diǺerent local anaesthetic blocks are described 
dependent on the site of surgery. See Appendix 
ȶ for more details about the diǺerent local 
anaesthetic techniUues and appropriate drug 
choices and drug doses for blocks relevant for 
diǺerent types of surgery.

Lidocaine is a reversible blocker of sodium 
channels and has been used for many years to 
provide analgesia as part of local anaesthesia 
techniUues. -owever, more recently it has been 
administered systemically to provide analgesia, 
although the mechanisms by which analgesia is 
provided are not fully understood 
Lui and Ng, 
ȶȉ11�. Similarly to the other adNunctive agents 
there is a limited evidence base to support 
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administration of lidocaine systemically to small 
animals. Studies have investigated the 
antinociceptive eǺects of a lidocaine CRI in 
dogs undergoing surgery and found conǼicting 
results, with one study showing that lidocaine 
blunted autonomic responses to surgery 

4rtega and Cru^, ȶȉ11�, and another showing 
no eǺect of lidocaine on autonomic responses 

Columbano et al., ȶȉ1ȶ�. Anecdotally, lidocaine 
is reported to be eǽcacious in the management 
of visceral pain although there is limited 
evidence to support this view. )oses of  
ȍȉ xg�kg�min preceded by a loading dose of  
ȶ mg�kg administered over 1ȍ minutes are 
recommended in dogs; be aware that lidocaine 
will reduce the 2AC of the inhalant agent so 
depth of anaesthesia should be monitored 
carefully when lidocaine is administered during 
surgery. Lidocaine infusions are not 
recommended for analgesia in cats due to 
negative eǺects on the cardiovascular system 

Pypendop and Ilkiw, ȶȉȉȍ�.

Alpha-2 agonists
Alpha�ȶ agonists such as medetomidine and 
dexmedetomidine are widely used for 
premedication and as such contribute to 
perioperative analgesia. -owever, the analgesia 
from clinical doses of alpha�ȶ agonists is 
relatively short 
1ȉ xg�kg dexmedetomidine 
provides analgesia for approximately 4ȍ 
minutes�; therefore, dexmedetomidine or 
medetomidine must be given by a CRI to 
provide sustained analgesia. 4ne study has 
investigated the postoperative analgesic eǺects 
of dexmedetomidine given by CRI in dogs after 
invasive surgery and showed similar analgesia 
was provided by a dexmedetomidine CRI at  
1 xg�kg�h or morphine ȉ.1 mg�kg�h 
Valtolina 
et al., ȶȉȉ9�. -owever, a signiǻcant number of 
dogs in both groups reUuired rescue analgesia 
with morphine highlighting the importance of 
pain scoring with any analgesic regimen. An 
experimental study in dogs compared the 
sedative and analgesic eǺects of 
dexmedetomidine alone using a 
neurophysiological model and found that doses 
of ȴƳȍ xg�kg�h dexmedetomidine were 
reUuired to provide analgesia in this model, 

suggesting that doses higher than 1 xg�kg�h 
might be needed to provide signiǻcant 
analgesia in the absence of other analgesic 
drugs 
van 4ostrom et al., ȶȉ11�. 8his study also 
clearly showed that it is not possible to obtain 
analgesia from alpha�ȶ agonists without 
concurrent sedation. Consideration must be 
given to the cardiovascular eǺects of alpha�ȶ 
agonists when deciding whether to use even a 
low�dose CRI in individual patients because the 
cardiovascular eǺects are still apparent. 
Infusions of alpha�ȶ agonists will also increase 
urine production; therefore, bladder 
management 
taking dogs outside freUuently to 
toilet or expressing the bladder� is important in 
dogs that receive an alpha�ȶ agonist CRI.

Ketamine
0etamine is widely used as part of inNectable 
anaesthesia protocols and will contribute to 
perioperative analgesia through antagonism of 
the N�methyl�Ȳ�aspartate receptor. 2ore 
recently, the analgesic eǺects of 
subanaesthetic doses of ketamine have been 
recogni^ed 
Laskowski et al., ȶȉ11; =ang et al., 
ȶȉ14�, whereby ketamine is administered as a 
CRI during surgery and postoperatively at 
doses ranging from ȶƳ1ȉ xg�kg�min. A few 
studies have been conducted in dogs 
investigating the analgesic eǺects of low�dose 
ketamine administered by CRI and found 
variable results about the eǽcacy of this 
intervention. ;agner et al. 
ȶȉȉȶ� investigated 
the analgesic eǺects of 1ȉ xg�kg�min 
ketamine administered intraoperatively 
followed by ȶ xg�kg�min ketamine 
postoperatively in dogs undergoing forelimb 
amputation and found that pain scores were 
signiǻcantly lower in dogs that received 
ketamine compared with a group that did not 
receive a ketamine CRI. -owever, the 
diǺerence in pain scores was numerically small 
and the biological relevance of this diǺerence 
can be Uuestioned. In contrast, Sarrau et al. 

ȶȉȉ7� found no eǺect on postoperative 
analgesic reUuirements between dogs 
undergoing mastectomy receiving either a 
high�dose or low�dose ketamine CRI and a 
control group that did not receive ketamine. In 
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an experimental model, Bergadano et al. 

ȶȉȉ9� investigated the eǺect of a loading 
dose of ketamine 
ȉ.ȍ mg�kg i.v.� followed by a  
1ȉ xg�kg�min CRI on nociceptive withdrawal 
reǼexes 
N;R� in dogs and found minimal 
modulation of the N;R, suggesting that at the 
doses studied intravenous ketamine does not 
modulate spinal sensory processing. 8here are 
no clinical studies investigating the eǺects of a 
ketamine CRI on pain in cats. 8he conǼicting 
data in dogs make it diǽcult to make 
evidence�based recommendations about the 
use of ketamine in the perioperative period in 
dogs and cats. In humans, ketamine is used 
speciǻcally to reduce the reUuirement for 
perioperative opioids 
Carstensen and 2Áller, 
ȶȉ1ȉ� and it is recommended that ketamine be 
used alongside opioids in dogs and cats. It is 
important that a loading dose is administered 

e.g. ȉ.ȍ mg�kg� and infusion rates of ȍƳ1ȉ xg�
kg�min ketamine are suggested. Pain scoring 
to conǻrm the eǽcacy of ketamine in the cases 
where it is used postoperatively is mandatory.

Example regimens
Castration and spay
8hese cases are generally considered Ƶroutineƶ 
in veterinary practice and are generally 
performed on healthy, young animals. In these 
cases, perioperative analgesia should include 
preferably methadone 
or buprenorphine� in 
the premedication. Recent evidence suggests 
that pain scores are lower for the ǻrst 8 hours 
after surgery in bitches undergoing 
ovariohysterectomy that received methadone 
for premedication compared with those that 
received buprenorphine 
Shah et al., ȶȉ18�, 
supporting selection of methadone for 
premedication prior to ovariohysterectomy in 
dogs. In cats, there have been no studies that 
have directly compared the analgesic eǽcacy 
of buprenorphine and methadone in surgical 
models. 8here is good evidence in cats 
undergoing ovariohysterectomy and 
premedicated with aceproma^ine that 
butorphanol provides inadeUuate analgesia  
for the procedure with high pain scores 
reported in the postoperative period 
;arne  
et al., ȶȉ1ȴ; ȶȉ14�.

NSAI)s can often be administered 
preoperatively in these cases as the animals are 
generally healthy, although in some cases there 
is a risk of haemorrhage and therefore 
administration should be delayed. 8here is no 
evidence to suggest that one NSAI) is safer 
than another for perioperative administration 

-unt et al., ȶȉ1ȍb� and generally there is also 
no evidence to indicate that as a class of drug 
one NSAI) preparation is more eǽcacious in 
terms of analgesia than another. 8he only study 
to show superior analgesia for one NSAI) over 
another was conducted in cats undergoing 
ovariohysterectomy and showed robenacoxib to 
be superior to meloxicam 
0amata et al., ȶȉ1ȶ�. 
-owever, it is important to note that in this study 
pain scores were very low in all animals, so the 
clinical relevance of the lower pain scores in the 
robenacoxib group can be Uuestioned.

In dogs undergoing castration 1 mg�kg 
lidocaine inNected into each testicle has been 
shown to reduce the reUuirement for isoǼurane 
and is a simple and cheap method of enhancing 
analgesia 
2c2illan et al., ȶȉ1ȶ�.

As the maNority of neutering procedures are 
short, alpha�ȶ agonists may help to provide 
additional analgesia despite their short duration 
of action.

Simple fractures
8here is evidence that methadone provides 
superior analgesia to buprenorphine in dogs 
undergoing orthopaedic surgery 
-unt et al., 
ȶȉ1ȴ�. 8he study by -unt et al. 
ȶȉ1ȴ� supports 
the selection of methadone as the premedicant 
opioid for animals expected to experience 
moderate to severe surgical pain. 
Buprenorphine is more suitable for animals 
expected to experience mild pain during 
surgery or moderate pain if a multimodal 
analgesia techniUue employing local 
anaesthesia techniUues is utili^ed.

Local or locoregional techniUues should be 
used where possible in these cases; details of 
techniUues can be found in Appendix ȶ.

Mass removal
Perioperative analgesia should be provided 
based on the site and extent of the mass to be 
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removed. 8here is good evidence in both 
animals and humans that the perioperative 
period can inǼuence the likelihood of cancer 
recurrence and metastasis 
Snyder and 
,reenberg, ȶȉ1ȉ�. Acute pain and stress will 
increase the likelihood of recurrence at the site 
and metastases, and therefore the authors 
believe that good perioperative analgesia is 
imperative for these cases. Lidocaine, and the 
preoperative use of morphine and tramadol, 
has been shown to have a positive eǺect on 
outcome and survival in cancer patients 
both 
animal and human�; therefore, the authors 
believe that local anaesthetic techniUues 
should be employed where possible in these 
cases to attempt to reduce local recurrence 
and metastases. 8here is some evidence that 
ketamine may increase the likelihood of 
metastasis and local recurrence and therefore 
other methods of analgesia should be 
preferentially employed in these cases 

2elamed et al., ȶȉȉȴ�.

Ear procedures
In the authorsƶ experience, animals undergoing 
even simple ear procedures experience high 
levels of nociceptive input; therefore, adeUuate 
perioperative analgesia should be provided for 
these cases. In animals undergoing total ear 
canal ablation local techniUues have not been 
shown to increase analgesia over systemic 
opioids; however, the use of lidocaine in wound 
catheters has been shown to provide better 
analgesia than morphine 
Buback et al., 1996; 
;olfe et al., ȶȉȉ6�.
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Kate White and James Hunt

Chronic and 
osteoarthritic pain

4ngoing pain in dogs and cats presents speciǻc 
challenges in terms of diagnosis, evaluation of 
pain, and response to treatment. Persistent pain 
may result from ongoing inǼammatory 
conditions, such as degenerative joint disease 
(Brown et al., ȶȉȉ8� or neoplasia 
Brown et al., 
ȶȉȉ9�, resulting in ongoing nociceptive and 
inǼammatory pain; impingement on, or 
dysfunction of, neural tissue 
Brisson, ȶȉ1ȉ; 
Plessas et al., ȶȉ1ȶ� producing neuropathic pain; 
or maladaptive changes following tissue 
healing, akin to persistent post-surgical pain in 
humans 
0at^ and Selt^er, ȶȉȉ9�, which may 
include aspects of continued inǼammatory and 
neuropathic pain, although the authors are 
unable to identify any veterinary case reports of 
the latter in the literature. One or more 
mechanisms of central sensiti^ation 
see below� 
may be provoked by, and further contribute to, 
any of the above sources of persistent pain.   

2usculoskeletal pain represents a signiǻcant 
disease burden in veterinary species, with ȶȉ	 
of adult dogs 
/ohnston, 1997� and over ȶȶ	 of 
adult cats (Bennett et al., ȶȉ1ȶ� demonstrating 
radiographic signs of degenerative joint disease 

)/)�. EǺective management of pain in such 
conditions is imperative for the welfare of 
aǺected animals; dogs aǺected by osteoarthritis 


4A� have been identiǻed as experiencing 
decreased quality of life, compared with 
unaǺected dogs 
;iseman�4rr et al., ȶȉȉ6�. 8he 
focus of this chapter will be managing chronic 
pain associated with osteoarthritis. 

Peripheral components  
of pain
Nociceptive pain
Potentially tissue-damaging stimuli (heat, 
pressure, cold, chemical� are capable of 
activating speciǻc ion channels 
e.g. 8RPV1, 
8RPA1� located within Aδ and C ǻbre nociceptor 
cell membranes, permitting the inǼux of 
sodium and calcium, and generating action 
potentials, which are transmitted to the dorsal 
horn of the spinal cord. At synapses with 
ascending projection neurones, primary 
aǺerent ǻbres release glutamate, which binds 
to ligand-gated sodium and calcium channels 

A2PA, N2)A�, causing postsynaptic 
depolarization and propagation of action 
potentials to the brainstem, from where 
autonomic responses to nociception are 
coordinated, and higher centres, where 
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nociceptive transmissions are integrated to 
generate perception of the nature, location and 
intensity of the pain. 

.RǼEQQEXSV]�TEMR
Actual tissue damage, such as may be 
encountered within inǼamed synovial Noints, 
results in the liberation of inǼammatory 
molecules from damaged cells, which may 
produce a state of peripheral sensitization,  
in which the altered cellular environment 
results in the recruitment of ‘silent’ (high 
threshold, inactive in uninNured tissue� 
nociceptors, augmented action potential 
generation in response to the application of 
suprathreshold stimuli (producing 
L]TIVEPKIWME�, and generation of spontaneous 
action potentials 
causing spontaneous pain�. 
4ngoing inǼammatory processes, such as  
OA, will maintain nociceptors in a state  
of hyperexcitability. 

Neuropathic pain
Pain arising as a direct consequence of a 
lesion or disease aǺecting the somatosensory 
system is termed neuropathic pain 
8reede et 
al., ȶȉȉ8� and may arise from lesions in either 
the peripheral or central nervous system 
CNS�. 
Common examples of neuropathic pain 
producing pathologies in small animals include 
syringomyelia and spinal cord compressive 
disc lesions. It is important to note that 
neuropathic pain is not synonymous with 
central sensitization, the latter (described 
below� may result from high intensity of 
sustained nociceptive input owing to 
nociceptive, inǼammatory or neuropathic 
sources of pain. 

Central sensitization
8he propensity of ascending neurones to relay 
nociceptive information to higher structures 
within the CNS is governed by the net eǺect of 
opposing facilitatory and inhibitory mechanisms, 
which act to regulate the excitability of spinal 
cord neurones. A number of these mechanisms 
are described here.  

Facilitation of nociceptive 
transmission
Increased facilitation of nociceptive impulses 
within ascending neurones can be produced by 
repeated C ǻbre stimulation, as may be present 
during inǼammatory states. 4ne mechanism 
through which facilitation occurs involves the 
N-methyl-Ȳ�aspartate 
N2)A� receptor. )uring 
normal states, the inǼux of calcium to 
postsynaptic neurones caused by the binding of 
glutamate to the NMDA receptor (calcium 
channel� is reduced by the presence of a 
magnesium ion within the channel pore. 
Ongoing depolarization of the postsynaptic 
membrane 
e.g. freUuent C ǻbre action 
potentials� results in removal of the magnesium 
blockade, and greatly increased calcium inǼux 
in response to glutamate binding (Nowak et al., 
1984�. Postsynaptic facilitation has also been 
ascribed to synaptic release of substance P, 
tumour necrosis factor alpha, and 
prostaglandins. Increased central transmission in 
response to nociceptive stimulation contributes 
to the clinical phenomenon of hyperalgesia.

Access of non-nociceptive 
EǺIVIRXW�XS�RSGMGITXMZI�HSVWEP�
horn cells
Non-nociceptive information, such as touching 
or stroking of the skin, is conveyed to the CNS 
via A` aǺerent ǻbres. Similar to nociceptive 
aǺerents, these ǻbres synapse with modali-
ty�speciǻc ascending proNection neurones; 
however, the speciǻcity of sensory transfer is 
reliant on eǺective inhibitory interneurones, 
which prevent cross-talk between low 
threshold A` ǻbres and ascending nociceptive 
neurones 
SchoǺnegger et al., ȶȉȉ8; 
Sandkuhler, ȶȉȉ9�. A failure of inhibitory 
interneurone activity permits innocuous 
sensations to be misinterpreted as painful, a 
phenomenon termed EPPSH]RME. 

)IGVIEWIH�IRHSKIRSYW�
inhibition of nociceptive 
information 
C ǻbre nociceptive aǺerent input provokes a 
spino�bulbar�spinal reǼex termed descending 
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noxious inhibitory control 
)NIC�, which 
increases the activity in descending alpha�ȶ 
adrenergic and ȍ�-8 neurones, resulting in 
decreased dorsal horn activity in response to 
noxious stimuli applied to distant sites. In a 
number of chronic pain conditions, including 
4A, decreased eǽcacy of )NIC has been 
reported, which has then normalized following 
successful joint replacement (Kosek and 
4rdeberg, ȶȉȉȉ�.

Glial cell activation
Non-neuronal peripheral and centrally located 
immune cells have been implicated in the 
maintenance of neuropathic pain through their 
release of cytokines, histamine and serotonin 

2oalem and 8racey, ȶȉȉ6�. Experimental 
inhibition of glial cells reduced the 
development of hyperalgesia associated with 
myositis in rats (Chacur et al., ȶȉȉ9�.

2]SJEWGMEP�TEMR
2yofascial trigger points 
28rPs�, deǻned as Ƶa 
hyperirritable spot in skeletal muscle that is 
associated with a hypersensitive palpable 
nodule in a taut band’ (Dommerholt et al., 
ȶȉȉ6� may contribute to the overall pain 
experience of patients with musculoskeletal 
disease. In humans, such points exhibit 
characteristic ultrasonographic, 
electromyographic, biochemical and clinical 
features (Dommerholt et al., ȶȉȉ6; Shah et al., 
ȶȉȉ8; Sikdar et al., ȶȉȉ9�. 8he presence of 
active 28rPs correlates with a higher intensity 
of ongoing pain in women with OA of the knee 
(Alburquerque-García et al., ȶȉ1ȍ�. 8here is no 

currently published work investigating the 
presence of 28rPs in animals with respect to 
validated pain scoring or objective measures 
of locomotor function; however, it is likely that, 
as in humans, they do represent further 
sources of pain beyond the joint and the 
nervous system. 

Assessment of chronic 
pain
)SKW
8he assessment of chronic pain in dogs is reliant 
upon subjective and objective measures 
reported by the owner. 8hese will likely include 
changes in daily activities, behaviours and 
pos sibly lameness. Owners may observe 
changes such as aggression, withdrawal or 
mood changes and, in some cases, signs such as 
inappropriate elimination or lack of grooming. It 
may not be obvious on initial presentation that 
some of these signs are related to pain.  
A comprehensive and methodical history- 
taking and clinical examination are of the  
utmost importance. 

8here are a small number of pain 
assessment tools 
PA8s� 
+igure 4.1� that can  
be used to help the owner and vet describe  
the maladaptive pain that the dog is 
experiencing and these can also help in 
monitoring the response to treatment. Pain 
assessment tools should ideally be able to 
cover the various domains of chronic pain, and 
include changes in movement, posture, and the 
emotional aspects.

Pain assessment tool Validation and examples of 
use

Comments

Liverpool 
Osteoarthritis in Dogs 
Uuestionnaire 
L4A)�


;alton et al., ����� • Owner questionnaire
• 23 questions using a 5-point Likert scale
• Questions cover lifestyle and mobility

Canine Brief Pain 
Inventory 
CBPI�

(Brown et al., ����� • Owner questionnaire
• �� Uuestions on an �� point 
�Ƴ��� numerical scale
• Questions cover pain severity and pain interference

Pain assessment tools for maladaptive pain in dogs. 6oL " Uuality of life. 
continues�ȏ�Ȧ
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(continued) Pain assessment tools for maladaptive pain in dogs. QoL = quality of life.ȏ�Ȧ

Pain assessment tool Validation and examples of 
use

Comments

Helsinki Chronic Pain 
Index (HCPI)

(Hielm-Björkman et al., 2009) • Owner questionnaire 
• 11 questions
• Questions cover mood and mobility. Dogs 

experiencing ongoing painful conditions are 
diǺerentiated from dogs without pain when they score 
greater than 12 on the HCPI  

American College of 
Veterinary Surgeons 
Canine Orthopaedic 
Index 

(Brown, 2013) • Owner questionnaire 
• 16 questions using a 5-point Likert scale 
• Relating to four domains; stiǺness, function, gait, and 

quality of life  

Client Speciǻc 
Outcome Measures 
(CSOM)

A patient�speciǻc tool for all 
species; templates are 
available (Lascelles et al., 
2008)

• Objective tool designed between owner and 
veterinary surgeon for each dog to assess measures 
to which the client can relate 

Quality of Life 
Assessment (HRQL) 
Vetmetrica 

(Reid et al., 2013) • Web-based owner questionnaire
• 46 questions 
• 8he outcome generates a 6oL proǻle 

Quality of Life 
Assessment (Yazbek)

(Yazbek and Fantoni, 2005) • Owner questionnaire 
• 12 questions
• QoL tool to assess pain secondary to cancer

End of trial 
questionnaires

(Hielm-Björkman et al., 2007) • Can be used to assess satisfaction with trial or 
guessing what group the animal was in

Visual analogue scale 
(VAS)

(Hielm-Björkman et al., 2011) • Useful low cost, basic observational tool
• Some limitations for inexperienced owners

Numeric rating scale 
(NRS)

(Wiseman-Orr et al., 2006) • Useful low cost, basic observational tool
• VAS more sensitive than NRS

Simple descriptive 
scale 

(Hielm-Björkman et al., 2003) • Simple tool 
• 3–5 answers ranked on a severity scale

Cats
The assessment of chronic pain in cats is 
particularly diǽcult; the signs of pain are subtle 
and can be diǽcult to describe. In addition, 
owners are typically less likely to seek veteri-
nary advice in these cases, and it is likely that 
the options for treatment are considered very 
limited. A paucity of validated quality of life 
questionnaires or chronic OA questionnaires, 
and limited data about complementary 
treatments and disease-modifying agents or 
dietary supplements, which is often at best 
anecdotal, further hamper this, in contrast to the 
dog. Notwithstanding these challenges, the 
feline patient should not be deprived of options 

for addressing the pain. +igure 4.ȶ details the 
PATs that can be used for cats.

Physical examination 
The environment for the examination is very 
important; a table with a comfortable soft, 
non-slip surface, away from other animals and 
with no places to escape (for cats) should be 
used, with an awareness that the examination/
consultation can take considerable time to 
perform thoroughly.

Gently examine the animal with minimal 
restraint; this may require a stepwise approach, 
pausing regularly to allow the animal to move 
around and explore before resuming 
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Pain assessment tool Examples of use Comments

Client questionnaire of 
behavioural and lifestyle changes


Bennett and 2orton, ���9� • Owner questionnaire for before and after 

� month of� therapy

• +our domains� mobility, activity, grooming, 
temperament 

+eline 2usculoskeletal Pain 
Index 
+2PI�

(Benito et al., ����� • Owner questionnaire 
• 21 questions covering activity, pain 

intensity and overall QoL

Client questionnaire of 
behavioural and lifestyle changes

(Slingerland et al., ����� • Owner questionnaire 
• 26 questions covering activities, lifestyle 

and behaviours
• Based on Bennett and 2orton 
���9� and 

Lascelles et al. 
�����

Client Speciǻc 4utcome 
2easures 
CS42�

A patient�speciǻc tool for all 
species; templates are 
available (Lascelles et al., �����

• Objective tool designed between owner 
and veterinary surgeon for each cat to 
assess measures to which the client can 
relate 

Combination of CS42 � +2PI 
used before and after cessation 
of trial

(Gruen et al., ����� • Novel methodology to limit the placebo 
eǺect including a masked washout period

End of trial Uuestionnaires 
-ielm�BNÁrkman et al., ����� • Can be used to assess satisfaction with 
trial or guessing what group the animal 
was in

Visual analogue scale 
VAS� -as been used in acute pain 
in cats (Slingsby et al., ����� 

• Useful low cost, basic observational tool

Numeric rating scale 
NRS� -as been used in acute pain 
in cats (Ingwersen et al., �����

• Useful low cost, basic observational tool

Simple descriptive scale  
S)S� 
Clarke and Bennett, ����� • Simple tool 
• 3–5 answers ranked on a severity scale

Pain assessment tools for maladaptive pain in cats. QoL = quality of life.ȏ�ȶ

examination. A gentle, slow and thorough 
approach will also ensure a solid relationship of 
trust is established with the owner.

8he evaluation should begin with a general 
examination before proceeding to a complete 
neurological and orthopaedic examination. In 
addition, the animal should undergo systematic 
myofascial palpation, with gentle pressure 
along the muscle bellies starting on the neck, 
working along the longitudinal muscles either 
side of the spinous processes, to the pelvic 
girdle and down each muscle mass. During the 
palpation it may be possible to locate 
myofascial trigger points; these discrete and 
usually longitudinal regions are hardened areas 
in the muscle belly, distinct from generalized 
muscle spasm.

A comprehensive history must also be taken 
to identify the signs of OA (Klinck et al., ȶȉ1ȶ�. 
8he use of a checklist or Uuestionnaire for the 
owner to carefully consider the animal’s 
behaviours and activity ensures no aspects are 
omitted. It is also worth questioning the owner 
about the person ality of the cat or dog as this 
can aǺect the pain assessment both at home 
and in the hospital environment (Zeiler et al., 
ȶȉ14�. 8here remains uncertainty as to whether 
the owner should be reminded of their previous 
answers or scoring when they revisit for 
follow-up (Muller et al., ȶȉ16�. In all situations, it 
is important to consider the sensory and 
aǺective 
emotional� aspects of pain. 6uestions 
for the owner should attempt to address both 
these domains.
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Based on the history and clinical 
examination, further diagnostic imaging and 
haematological�biochemical evaluation may be 
necessary. If the aetiology is identiǻable, a 
resolution may be possible, but in many cases 
long-term palliative treatments will be required. 
8he use of a Uuestionnaire at each visit will help 
to tailor the treatment plan and assess 
improvement or deterioration.  

Treatment of chronic pain
Chronic pain has many diǺerent aetiologies and 
these should be considered when devising a 
treatment plan. 8he goal of treatment is the 
provision of eǺective analgesia with minimal 
side eǺects. 2any diǺerent analgesics can be 
used and the agents are listed in +igures 4.ȴ 

dogs� and 4.4 
cats�, with suggested algorithms 
for approaches to treatment outlined in +igures 
4.ȍ 
dogs� and 4.6 
cats�.

)VYK Dose Comments

Carprofen �Ƴ� mg�kg orally U��h 
or divided in two 
doses� for � days, then reduced to � mg�kg 
daily depending on clinical response 

Indicated for musculoskeletal disorders 
and DJD

Cimicoxib � mg�kg orally U��h Indicated for pain and inǼammation of 4A

)eracoxib �Ƴ� mg�kg orally U��h Indicated for OA in USA
No MA in UK

Etodolac ��Ƴ�� mg�kg orally U��h Indicated for OA in USA
No MA in UK

+irocoxib � mg�kg orally U��h Indicated for OA in dogs
+ield trials limited to 9� days

Grapiprant � mg�kg orally U��h Indicated for OA

Paracetamol

acetaminophen�

��Ƴ�� mg�kg orally U�Ƴ��h
�� mg�kg i.v. U��h

Phenylbutazone �� mg�kg orally U��h 
preferably divided in 
two or three doses� for � days, then �� mg�
kg U��h 
divided in two or three doses� 

Indicated for OA, rheumatoid and other 
arthritic diseases

Prednoleucotropin 

PL8�
(cincophen and 
prednisolone�

�� mg�kg cinchophen and �.��� mg�kg 
prednisolone orally q12h

Indicated for OA, 14 day trial followed by  
14 days free of treatment

2avacoxib � mg�kg orally once then repeated �� days 
later, then monthly for up to 6 months

Indicated for pain and inǼammation of )/) 

2eloxicam �.� mg�kg orally U��h on day �, followed by 
�.� mg�kg orally

Indicated for pain and inǼammation in 
chronic musculoskeletal disorders

Robenacoxib �Ƴ� mg�kg orally U��h Indicated for pain and inǼammation of 
chronic OA

8epoxalin ��Ƴ�� mg�kg orally U��h on day � followed 
by �� mg�kg orally U��h

Indicated for OA

Non�steroidal anti�inǼammatory drugs 
NSAI)s� and other anti�inǼammatory and pain�relieving products 
for use in dogs with chronic maladaptive pain. Very few products have long�term market authori^ation 


2A� and treatment must be closely supervised by a veterinary surgeon. Consult datasheets for further information. 
Use the lowest eǺective dose and a multimodal approach. All NSAI)s are capable of causing gastrointestinal signs 
and lesions, and hepatic and renal inNury. Regular monitoring of patients is necessary. )/) " degenerative Noint 
disease; 4A " osteoarthritis.

ȏ�3
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)VYK Dose Comments

Aspirin �� mg�kg every third day Used as an anti-thrombotic agent

Carprofen N�A Not recommended

Etodolac N�A Not recommended 

+irocoxib N�A Not trialled in cats

Paracetamol 

acetaminophen�

N�A Contraindicated

Phenylbutazone N�A Not recommended

Prednisolone �.�Ƴ� mg�kg orally U��h Do not administer NSAIDs concurrently

2eloxicam �.� mg�kg orally U��h on day �, 
followed by �.�� mg�kg orally

Indicated for pain and inǼammation in chronic 
musculoskeletal disorders

Robenacoxib �Ƴ� mg�kg orally U��h 
up to � days� Indicated for pain and inǼammation of chronic 4A, 
may be suitable for longer term administration

8epoxalin �� mg�kg�day No 2A, but one study found tepoxalin was well 
tolerated compared with meloxicam particularly 
for urinary tract discomfort (Charlton et al., �����

8olfenamic acid � mg�kg orally U��h 
up to � days� Not indicated for chronic pain

Vedaprofen �.� mg�kg orally U��h 
up to � days� Not indicated for chronic pain

Non�steroidal anti�inǼammatory drugs 
NSAI)s� and other anti�inǼammatory and pain�relieving products 
for use in cats with chronic maladaptive pain. Very few products have long�term market authori^ation 


2A� and treatment must be closely supervised by a veterinary surgeon. Consult datasheets for further information. 
Use the lowest eǺective dose and a multimodal approach. All NSAI)s are capable of causing gastrointestinal signs 
and lesions, and hepatic and renal inNury. Regular monitoring of patients is necessary. 4A " osteoarthritis.

ȏ�ȏ

3SR�WXIVSMHEP�ERXM�MRǼEQQEXSV]�
HVYKW�
NSAIDs remain the most popular medications 
for treating chronic pain in dogs and cats. 8hey 
reduce the production of inǼammatory 
prostaglandins by selective inhibition of the 
cyclooxygenase�ȶ 
C4<�ȶ� en^yme producing 
a peripheral anti�inǼammatory eǺect. 
+urthermore, these drugs will cause a reduced 
sensitization within the CNS. Several 
formulations have market authorization for 
long�term use in dogs; meloxicam is licensed 
for long�term use in cats in the U0 and 
guidelines have been developed for long-term 
use of NSAIDs in cats (Sparkes et al., ȶȉ1ȉ�. 
Recent studies also suggest robenacoxib may 
be safe in cats (King et al., ȶȉ1ȍ; 0ing et al., 
ȶȉ1ȶ�. 8here are no controlled trials 
demonstrating superiority of one NSAID over 
another in OA, and there appears to be 

signiǻcant interpatient variability in terms of 
eǽcacy and side eǺects. In animals that show a 
lack of response to one NSAID, it is worth 
considering swapping to another. In cases 
where a swap is made it is suggested to allow 
a ȍƳ7 day washout period between the drugs 
(Kukanich et al., ȶȉ1ȶ�. Sustained release 
formulations of NSAIDs are being developed 
and trialled.

3SR�G]GPS�S\]KIREWI�ERXM�
MRǼEQQEXSV]�HVYKW
8o attempt to reduce the potential for adverse 
events associated with the inhibition of C4< 
en^ymes, an EP4 prostaglandin receptor 
antag onist has been studied in client-owned 
dogs, which demonstrated improved pain relief 
compared with placebo (Derra et al., ȶȉ16�. 
Grapiprant is planned for release in the UK in  
early ȶȉ19.
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Diagnosis of osteoarthritis and maladaptive pain in dogs

Are NSAIDs contraindicated?

Improving

Yes No

Improved

No improvement

Little improvement

Re-check within 2–4 weeks using
PAT and clinical evaluation

Consider adding an adjunct such
 as amantadine in refractory cases

Continue with analgsia, reassess regularly 
using PAT, and monitor haematology and 

biochemistry and urinalysis every 6–12 months

Manage owner expectations, and prepare
 owner that acute āare ups may occur reŧuiring
 treatment and that the disease is progressive

Re-check after changing NSAID, and ensuring dog 
is gaining maƻimum ÆeneĀt from complementary 

therapies, diet, exercise, and enrichment

Consider owner compliance, palatability of 
medication, consider switching to another

 NSAID* or longer course of current NSAID**.
Evaluate the complementary therapies 

the dog is receiving

Initial course of analgesia provided using 
opioid, steroid or suitable adjunct, weight 
loss programme, diet supplementation/

modiĀcation, controlled eƻercise if possiÆle,
 blood sample for baseline haematology 

and biochemistry and urinalysis

Initial course of NSAID, weight loss 
programme, diet supplementation/

modiĀcation, controlled eƻercise if possiÆle,
 baseline haematology, biochemistry 

and urinalysis

)ecision�making algorithm for managing chronic pain in dogs. NSAI) " non�steroidal anti�inǼammatory 
drug; PA8 " pain assessment tool. � " Bridging medication may be reUuired for the washout period;  

�� " Re�evaluate diagnosis.

ȏ�ȍ
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Diagnosis of osteoarthritis and maladaptive pain in cats

Are NSAIDs contraindicated?

Improving

Yes No

Improved

No improvement

Little improvement

Re-check within 2–4 weeks using 
feline PAT and clinical evaluation

Consider adding an adjunct 
in refractory cases

Continue with analgesia, reassess regularly 
using PAT, and monitor haematology and 

biochemistry and urinalysis every 6–12 months

Manage owner expectations, and prepare
owner that acute āare ups may occur reŧuiring
treatment and that the disease is progressive

Re-check after changing medication, and ensuring cat 
is gaining maƻimum ÆeneĀt from complementary 

therapies, diet, exercise, and enrichment

Consider owner compliance, palatability of
medication, consider switching to another 
NSAID* or longer course of current NSAID**.

Evaluate the complementary therapies
 the cat is receiving

Initial course of analgesia provided using
 opioid, steroid or suitable adjunct, weight
loss programme, diet supplementation/
modiĀcation, Ælood sample for Æaseline 

haematology and biochemistry and urinalysis

Initial course of NSAID, weight loss 
programme, diet supplementation/
modiĀcation, Æaseline haematology, 

biochemistry and urinalysis

)ecision�making algorithm for managing chronic pain in cats. NSAI) " non�steroidal anti�inǼammatory 
drug; PA8 " pain assessment tool.  � " Bridging medication may be reUuired for the washout period;  

�� " Re�evaluate diagnosis.

ȏ�Ȱ
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Paracetamol
Paracetamol’s mode of action is still to be 
completely described but it has peripheral and 
central actions, and is widely prescribed in 
humans for chronic pain, although evidence for 
eǽcacy is weak 
-unter and +erreira, ȶȉ16�. 
Currently, there is no strong evidence to 
support the use of paracetamol in OA in dogs, 
but it may be suitable for use as a bridging 
medication 
between switching NSAI)s� or in 
some cases in conjunction with NSAIDs. 
Paracetamol is available as a licensed 
formulation in combination with codeine limited 
to a ȍ�day course. 8he licence states it should 
not be co�administered with NSAI)s; however, 
it may, as in humans, be safe to use in dogs in 
conNunction with NSAI)s. 8he recommended 
dosage is ȴȴ mg�kg in two or three divided 
doses. It is also available as an injectable 
solution 
1ȉ mg�kg over ȍ mins�. Paracetamol 
should be avoided in cats.

Steroids
Steroids can be of use if the chronic pain has an 
inǼammatory component, but are not a 
commonly used ǻrst�line treatment because of 
the side eǺects associated with long�term use. 
Paradoxically, it has also been shown that 
steroids can exacerbate neuropathic pain in 
some human conditions 
2cEwen and 0alia, 
ȶȉ1ȉ�. A prednisolone and cinchophen 

prednoluecotropin� combination is available for 
dogs with 4A and can be eǽcacious in some 
patients where other modalities have failed to 
bring about an improvement. Prednisolone can 
also be eǺective in cats; the lowest possible 
eǺective dose should be used. 

Opioids 
Long-term administration of opioids in cases of 
chronic pain is uncommon because of the side 
eǺects caused by these drugs 
constipation, 
anorexia, sedation, pupil dilation, euphoria�. 
Liposome-encapsulated and sustained-release 
formulations, which allow for a slower release 
and fewer side eǺects, may be suitable for 
some patients and conditions. Opioids may be 
of use in conjunction with other modalities, 

especially for acute episodes of Ǽare up. See 
Chapters ȴ and ȍ for more information about 
acute pain and pharmacology, respectively. 

Tramadol
8ramadol is an atypical synthetic opioid that 
interacts with adrenergic, serotonin and  
opioid receptors 
0ukanich and Papich, ȶȉȉ4�. 
8he opioid mechanisms of action can be 
attributed to both the interaction of the parent 
compound and its metabolite mono-O-
desmethyltramadol 
21� at the mu opioid 
receptor, although the production of active  
21 is variable between dogs and this may 
explain the variability in analgesia eǽcacy. 
Currently the evidence is weak to support its 
use in dogs or cats with 4A. +ollowing 
administration there is a large variability in 
uptake, particularly with the human sustained-
release formulation. In one study tramadol  
has been shown to have a positive eǺect in 
dogs with OA (Malek et al., ȶȉ1ȶ� and may be 
useful in some cases of chronic pain. 8ramadol 
can be used in cats, but administration is 
hampered by the seemingly unpleasant taste 
of the tablet and side eǺects such as dysphoria 
and agitation. 8he recommended dosage for 
dogs is ȶƳ4 mg�kg two to four times a day and 
for cats ȶƳ4 mg�kg twice a day. 8ramadol 
alone is unlikely to be eǽcacious for treating 
chronic pain, but may be a useful drug for 
animals with chronic pain that experience a 
Ǽare up. 8ramadol should not be used in 
animals that have received a monoamine 
oxidase inhibitor. 

Adjunctive treatments
Gabapentin
Gabapentin is an anticonvulsant drug with 
antinociceptive eǺects. It has been 
successfully used as a ǻrst�line treatment in 
animals with neuropathic pain 
,rubb, ȶȉ1ȉ�. 
8he recommended initial dose is ȶ.ȍƳ1ȉ mg�
kg two to three times a day, and gradual 
increases in dose are less likely to result in the 
side eǺect of sedation. It can be useful in 
managing chronic pain especially in cats 
unable to tolerate long-term administration of 
NSAI)s 
Robertson, ȶȉȉ8�, and appears to be 
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a safe drug to use that can be dosed to eǺect 

Rychel, ȶȉ1ȉ�. )oses can be increased up  
to ȍȉ mg�kg two to three times daily. 8he drug 
is eliminated exclusively via the renal route, so 
care should be taken in patients with renal 
insuǽciency and doses modiǻed accordingly. 
Pregabalin is similar to gabapentin, both  
being structural analogues of gamma-
aminobutyric acid 
,ABA� and is also thought 
to modulate the presynaptic calcium channels 
resulting in a reduction of presynaptic 
transmitter release. 

Amantadine and memantine
Amantadine is a NMDA antagonist drug and 
can be useful in conjunction with NSAIDs in 
dogs with chronic OA pain that is refractory to 
NSAIDs alone (Lascelles et al., ȶȉȉ8�. 
Amantadine can also be used alone for 
treating chronic pain. 8he side eǺects include 
agitation, sedation and mild GI signs, and are 
usually self-limiting (Macfarlane et al., ȶȉ14�; 
the drug is well tolerated in the geriatric 
animal. 8he most commonly recommended 
dose is ȴƳȍ mg�kg once a day, but ȶƳ1ȉ mg�
kg two to three times daily has also been 
suggested (Pozzi et al., ȶȉȉ6�. 

Memantine has also been used in cases 
where amantadine was unavailable, with  
similar eǽcacy. 8he dosage for memantine is 
ȉ.ȴƳȉ.ȍ mg�kg once or twice daily, increasing 
to 1 mg�kg twice daily 
Schneider et al., ȶȉȉ9�.

&QMXVMTX]PMRI
Amitriptyline is a tricyclic antidepressant used 
in humans for controlling neuropathic pain. 8he 
mechanism of action is thought to be via 
central opioid receptors and also as a 
noradrenaline and serotonin reuptake inhibitor. 
One small study has documented its use in 
treating neuropathic pain in dogs. 8he 
recommended dose is ȉ.ȶȍƳȶ mg�kg once a 
day to twice a day. It may be prescribed in cats 
as well, with variable eǺects; ȴƳ4 weeks of 
treatment may be necessary before the beneǻt 
is seen. 8ricyclic antidepressants should not  
be used with tramadol, St John’s wort, and 
other drugs that inhibit serotonin and 
noradrenaline uptake.

8LI�TPEGIFS�IǺIGX
8he placebo eǺect should also be considered 
when assessing a patient’s response to 
treatment. Caregiver placebo eǺects, aǺecting 
both the owner and veterinary surgeon, are very 
common in dogs undergoing treatment for OA 

Con^emius and Evans, ȶȉ1ȶ�.

The multimodal approach 
XS�XVIEXMRK�QEPEHETXMZI�
pain
8he owner needs to appreciate that 4A is a 
lifelong condition that can be managed but not 
cured. 8he plan should include analgesia, Noint 
protection and nutritional support, which can 
then facilitate strengthening, conditioning, and 
increased exercise. In addition to the 
aforementioned drugs, the non-
pharmacological pain therapies including 
physiotherapy, hydrotherapy and acupuncture 
play a large role in ensuring patient comfort. 
8hese modalities are covered in Chapter 6B. 

It is vitally important that the owner is 
educated about the positive impact that all the 
modalities can have on their pet. 

Environmental enrichment and 
QSHMǻGEXMSR�
Careful consideration should be given to the 
animal’s everyday environment. Simple 
concepts such as providing soft comfortable 
bedding, appropriate siting of beds, food bowls 
and litter trays, and reducing slippery Ǽoors, 
steep steps and the necessity to jump will 
ensure aggravation of OA is reduced. 
Enrichment such as regular grooming, toys, and 
human–animal interaction will also ensure 
mental stimulation and improve the animal’s 
well being. Owners can be reassured that 
stroking and patting will not cause further pain, 
but may be of beneǻt as a gentle form of 
massage that may go some way to breaking the 
maladaptive cycle of irritating somatosensory 
input that causes allodynia.
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In cases with identiǻed myofascial trigger 
points, an attempt to address the pain and 
discomfort associated with this additional strain 
is essential with either dry needling, therapeutic 
lasers, or physical�manual therapy. 8he 
treatment of 28rP is still in its infancy in 
veterinary medicine, but its importance in 
contributing to chronic pain is becoming more 
widely recognized. 

)MWIEWI�QSHMJ]MRK�
interventions
)MIX�QSHMǻGEXMSR
Nutraceuticals are food supplements that are 
thought to modify the disease process of 
degenerative Noint disease. 8he evidence for 
their eǽcacy in the maladaptive pain of 4A is 
limited, despite their being widely used. 8he 
main body of evidence shows a beneǻt of oral 
supplementation with omega�ȴ fatty acids 
found in some ǻsh oils and green�lipped 
mussel (Perna canaliculus� extracts 
Bui and 
Bierer, ȶȉȉ1; Roush et al., ȶȉ1ȉ�. 4ne study 
recommended a dosage of ȶȉƳȍȉ mg�kg�day 
of green�lipped mussel extract as a loading 
dose 
-ielm�BNÁrkman et al., ȶȉȉ9�. Some 
prescription foods include these extracts in 
their mobility-promoting diets. Other food 
supplements, such as glucosamine, 
chondroitin, elk velvet antlers, hydrolysed 
collagen and turmeric, have only anecdotal 
evidence. 

Palmitoyl ethanolamide 
PEA� is a fatty acid 
amide molecule that has shown analgesic 
eǺects in a blinded comparison with ibuprofen 
for the treatment of temporomandibular joint 
pain in humans (Marini et al., ȶȉ1ȶ�, but there are 
presently no published studies in dogs or cats. 
A nutritional supplement containing PEA was 
launched in the U0 in ȶȉ16 
Redonyl, )echra�.

More importantly, owners must address 
weight reduction in pets that are above their 
ideal bodyweight. It is worth explaining to 
owners that obesity is a chronic low level 
inǼammatory state that can exacerbate 4A 
through the adipokines released from white 
adipose tissue. A moderate weight loss can 
reduce pain scores in animals suǺering from 4A 
(Marshall et al., ȶȉ1ȉ� and weight loss alone has 

been shown to improve quality of life in dogs 
(German et al., ȶȉ1ȶ�, but the welfare obligation 
to provide pain relief remains, and the provision 
of analgesia may be required to enable the 
animal to undertake more exercise and 
strengthen muscles in the ǻrst instance.

Exercise
8he role exercise can play in the management 
of the condition must be stressed to owners. 
Exercise will assist with weight reduction in 
overweight animals, the strengthening of 
muscles, and go some way to reduce the 
muscle atrophy that accompanies OA. 
+urthermore, the emotive component that 
exercise provides is likely to be of beneǻt. 
Exercise is shown to have a signiǻcant beneǻt in 
chronic pain conditions (Bobinski et al., ȶȉ1ȍ�. 
See Chapter 6.

4XLIV�HMWIEWI�QSHMJ]MRK�EKIRXW
5SP]WYPTLEXIH�KP]GSWEQMRSKP]GERW
8hese disease�modifying agents are indicated 
for use in dogs with OA and are licensed in 
some countries for intramuscular administration 
twice weekly for 4 weeks. Concurrent NSAI)s 
should be avoided and PSGAGs must not be 
given to animals with bleeding disorders.

5IRXSWER�TSP]WYPTLEXI
8his agent is available as an inNectable for a 
course of four injections each a week apart. 
Studies show conǼicting and inconsistent results 

Read et al., 1996; Sandersoln et al., ȶȉȉ9�.

-]EPYVSRER
8his is a non�sulfated glycosaminoglycan with 
little evidence of a positive eǺect on the 
progression of osteoarthritis.

*QIVKMRK�XVIEXQIRXW�
3IVZI�KVS[XL�JEGXSV�ERXMFSH]�
treatment 
8wo studies have recently been published 
demonstrating an analgesic eǺect of 
intravenous administration of a canine nerve 
growth factor antibody to dogs 
;ebster et al., 
ȶȉ14; Lascelles et al., ȶȉ1ȍ�.
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Stem cells 
Intra-articular introduction of adipose-derived 
stem cells has shown eǽcacy in canine 4A for  
6 months following inNection 
Black et al., ȶȉȉ7; 
ȶȉȉ8�. 

�YQQEV]
All treatment plans should be tailored to the 
individual patient and should take the form of 
plan, treat, evaluate. 8he PLA88ER acronym 
can be used to educate the team and owners 
of the steps and remind everyone of the 
continuous cycle of pain control 
Epstein et al., 
ȶȉ1ȍ� 
+igure 4.7�.
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Anticipate
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Return
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(EWe exEQpPe Ȧ� Hip dysplasia

HISTORY AND PRESENTATION

Pilot, a 1ȉ�year�old male neutered Labrador 
Retriever, was diagnosed with hip dysplasia at 
ȶ years of age when he underwent British 
Veterinary Association hip scoring. Since 
diagnosis, his owner has administered cod 
liver oil via his food. 8wo years ago, Pilot was 
presented to the veterinary surgery, as he 
exhibited increased stiǺness during the 
mornings and was more reluctant to play with 
other dogs. At that time, meloxicam was 
prescribed for Pilot, who responded well to 
treatment and the owner reports that for a 
long time he was Ƶback to his old selfƶ. 8he 

owner has telephoned to report that for the 
past 6 weeks Pilot has again shown increased 
morning stiǺness and has been inappetant on 
one or two mornings a week. 

+ailure to respond appropriately to an 
NSAID administered at the licensed dose is 
an indication to re�examine the patient to 
assess for any additional musculoskeletal 
disease (ligament disruption, bone tumour 
growth� which could result in increased pain 
or disability. Inappetance in a patient 
administered NSAIDs should prompt 
re�examination as it may be a sign of 
gastrointestinal ulceration associated  
with treatment.
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analysis should be considered in consultation 
with the dog’s owner. 

Pilot’s owner returns a week later and 
reports that his appetite has improved, but 
that he has been noticeably stiǺer and slower 
to move out of his bed in the morning. 

8he improvement in Pilotƶs appetite is 
encouraging, but presents a dilemma – his 
musculoskeletal pain appears to beneǻt from 
NSAI) treatment; however, this is potentially 
causing gastrointestinal adverse eǺects. In this 
circumstance, reintroducing the original 
NSAID, whilst continuing omeprazole and 
monitoring closely for further gastrointestinal 
eǺects, would seem reasonable; however, his 
owner reported that Pilot was doing less well 
than previously on the original NSAID and 
therefore switching to an alternative licensed 
NSAI) could also be considered. 8o minimi^e 
risks associated with concurrent administra-
tion of NSAIDs, a washout period without 
NSAI) treatment of ȍƳ7 days is currently 
recommended 
Epstein et al., ȶȉ1ȍ�. 8here are 
no current methods of predicting response to 
a particular NSAID. In the case of concerns 
over eǽcacy in a patient, the authors would 
tend to replace non�coxib NSAI)s with coxibs, 
or vice versa. Monitoring response to treat-
ment alterations can be challenging. 8he 
severity of 4A�associated signs can wax and 
wane over time. Owners are more likely to 
present dogs when they become aware of an 
exacerbation of signs; therefore, improve-
ments in the condition related to a natural 
waning in signs 
regression to the mean� may 
be erroneously attributed to treatment. Client 
completed questionnaires such as the 
-elsinki Chronic Pain Index 
-ielm�BNÁrkman 
et al., ȶȉȉ9� or Canine Brief Pain Inventory 
(Brown et al., ȶȉȉ7� can be useful to track 
changes in levels of pain and disability. Quality 
of life questionnaires, such as that produced 
by Newmetrica 
www.newmetrica.com�, may 
be used to investigate how the dog’s disease 
is aǺecting his experience of life. Collar�
mounted accelerometers are increasingly 
aǺordable and may provide obNective data  
on the amount and type of activity the  
dog engages in.

«	 CASE	EXAMPLE	1	CONTINUED

CLINICAL SIGNS AND SIGNS OF PAIN

Pilot’s owner presents him to you for 
examination. -e is bright, alert and responsive 
and you Nudge his body condition to be 6�9 

LaǼamme, 1997�. Chest auscultation and 
abdominal palpation are unremarkable. -is 
heart sounds and peripheral pulses are 
synchronous with a rate of 1ȶȉ bpm and he is 
panting continuously. -is mucous membrane 
colour is pink and capillary reǻll time less 
than 1 second. 8he range of motion of both 
hips is reduced and, during extension of his 
hips, Pilot stops panting.

Signs of pain during physical examination 
are rarely overt in trained dogs. Most 
commonly pain is inferred from resistance to 
movement of joints and mild changes in 
behaviour 
lip licking, discontinuing panting� 
in response to joint manipulation. 

INVESTIGATIONS AND INITIAL TREATMENT

In instances where there is concern about 
treatment-related gastrointestinal adverse 
events, consider assessing faecal occult 
blood or serum urea�creatinine 
(disproportionate increase in urea may be 
related to gastrointestinal bleeding�. 
Precautionary treatment for gastric ulceration 
is appropriate, based on history, and the 
authors would discontinue NSAIDs and 
administer omepra^ole at 1 mg�kg twice 
daily for 7Ƴ1ȉ days 
8olbert et al., ȶȉ11� before 
reinstating NSAID treatment. Inappetance 
may also be associated with pain; during the 
period of NSAID withdrawal the authors 
would prescribe a licensed paracetamol-
containing product at the datasheet 
recommended doses 
ȴȴ.ȴ mg�kg three 
times daily�. NSAI) 
including paracetamol� 
datasheets state that their prescription is 
contraindicated in the presence of 
gastrointestinal disorders; therefore, 
prescribing NSAIDs or paracetamol in such 
cases is ƵoǺ�licenceƶ and a costƳbeneǻt 
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LONG-TERM MANAGEMENT

After discussing the options with Pilot’s owner 
the decision was made to initiate treatment 
with robenacoxib at the licensed dosage, and 
continue omepra^ole. 8he owner completed 
the -elsinki Chronic Pain Index 
-CPI� weekly. 
After 4 weeks of treatment, Pilotƶs demeanour 
was still concerning to his owner, and the 
scores on -CPI were indicative of chronic 
pain 
greater than 1ȶ� 
-ielm�BNÁrkman et al., 

«	 CASE	EXAMPLE	1	CONTINUED ȶȉȉȴ�. Considering that there may be a 
component of central sensitization to his 
disease, the decision was made to add 

unlicensed� amantadine at 4 mg�kg daily 
(Lascelles et al., ȶȉȉ8� to the robenacoxib 
and omeprazole treatment. Pilot’s demeanour 
improved after approximately ȶ weeks of 
treatment and after 4 weeks his -CPI scores 
had reduced to the 6Ƴ11 range, suggesting 
present control of his pain. In the long term, 
weight loss should be advised for the dog to 
reach a target body condition score of 4 or ȍ 
out of 9. 

(EWe exEQpPe ȶ� Degenerative joint disease

HISTORY AND PRESENTATION

Socks is a 1ȴ�year�old female neutered 
Domestic Shorthaired cat who has been fed a 
restricted phosphate diet since diagnosis of 
renal insuǽciency during a geriatric health 
screen 1ȶ months previously. -er owner is 
concerned as she has defecated next to  
her litter tray on three occasions over the  
past fortnight. 

INVESTIGATIONS AND INITIAL TREATMENT

4n examination Socks is bright, alert and 
responsive with a body condition score of 4 
out of 9; her weight is unchanged since her 
previous check�up 6 months earlier. -er heart 
rate is 19ȶ, respiratory rate ȶ8 and no goitre is 
palpable. Both kidneys feel small on 
abdominal palpation and her urinary bladder 
is moderately full. Crepitus is noted on Ǽexion 
of both elbows and stiǼes.

;hile cognitive changes in older animals 
may be associated with loss of house training 
(Landsberg et al., ȶȉ1ȉ�, medical causes, 
including pain preventing access to the tray 

or eǺective posturing, need to be excluded. 
Given the crepitus noted in multiple joints it is 
likely that the Socks has degenerative joint 
disease 
)/)�, and a trial period of analgesia 
should be considered. NSAIDs have 
demonstrated eǽcacy in managing 
musculoskeletal pain in cats (Lascelles et al., 
ȶȉȉ7; ,ruen et al., ȶȉ14� but owing to their 
eǺects on prostaglandin formation, reUuire 
additional caution when prescribed to 
animals with renal disease that may be prone 
to dehydration. 8here is some evidence that 
cats with chronic renal disease and DJD, 
treated with low doses of meloxicam 
median 
dose ȉ.ȉȶ mg�kg daily� do not experience 
increased morbidity or mortality relative  
to untreated renal disease in cats (Gowan  
et al., ȶȉ11; ȶȉ1ȶ�, and also that renal disease 
does not increase the risk of adverse events 
associated with administration of the licensed 
dose of robenacoxib over a ȶ8�day period 
(King et al., ȶȉ1ȍ�. It is worth noting that none 
of the above studies have provided data on 
the eǺects of treatment of cats with 
proteinuric renal disease with NSAIDs in 
addition to angiotensin-converting  
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A positive response to NSAID treatment 
suggests that analgesia should be 
continued; however, longer term adjuncts  
to management of feline musculoskeletal 
pain, including omega�ȴ fatty acid�
green�lipped mussel�glucosamine�
chondroitin containing feedstuǺs or 
supplements (Lascelles et al., ȶȉ1ȉ� may 
permit a reduction in NSAID dose without a 
detrimental eǺect on pain levels. 
Environmental modiǻcations can further 
promote comfort and a recent review 
considers a number of important areas, 
including steps and ramps to reach favoured 
locations, multiple feeding, drinking and 
appropriately accessible toileting sites, and 
activities to engage mental stimulation 
(Bennett et al., ȶȉ1ȶ�.

Adjunctive analgesic drugs including 
gabapentin, tramadol, amantadine and 
amitriptyline may be considered for oǺ�
licence prescription in individual cases; 
however, there is presently little evidence 
regarding their eǺectiveness or safety in 
feline musculoskeletal pain (Lascelles and 
Robertson, ȶȉ1ȉ�.

«	 CASE	EXAMPLE	2	CONTINUED

en^yme 
ACE� inhibitors and, therefore, such 
drug combinations may still present an 
increased risk to renal homeostasis (Sparkes 
et al., ȶȉ1ȉ�.

+ollowing a recent 
within 1 month� 
assessment of biochemistry and haema�
tology, urinalysis, and systolic arterial blood 
pressure, NSAI) therapy could be prescribed 
as a trial analgesic with the informed consent 
of the owner. Client speciǻc outcome 
measures (Lascelles et al., ȶȉȉ7� and the 
feline musculoskeletal pain index (Benito et 
al., ȶȉ1ȴ� could be utili^ed to monitor 
response to treatment; however, be aware 
that there may be a signiǻcant placebo eǺect 
associated with treatment (Gruen et al., ȶȉ14�. 

LON:ěTE~M	MANA:EMENT

Reassessment, to ascertain that the cat is not 
suǺering acute adverse eǺects, is 
recommended after ȍƳ7 days of treatment 
followed by a full re�examination including 
blood and urine analysis after ȶƳ4 weeks and 
ongoing reassessment at ȶƳ6 month intervals 
(Sparkes et al., ȶȉ1ȉ�.
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Pharmacological 
treatment of pain

In recent years there has been increased 
recognition of the importance of analgesia for 
veterinary patients. This has been accompanied 
by the development and licensing of several 
analgesic drugs for veterinary use. There is a 
good evidence base regarding the use, safety 
and eǽcacy of licensed drugs; research into 
non-licensed drugs, which may be used 
according the Cascade, continues. Veterinary 
surgeons (veterinarians), therefore, have a 
relatively wide range of treatment options to 
prevent and alleviate pain.

Analgesia use in practice
Opioids
Opioids are widely used in human and 
veterinary practice to provide analgesia. 
Although they have many side eǺects, these are 
rarely signiǻcant in veterinary patients, so 
opioids are usually safe even for sick animals.

Mechanism of action
Opioids act on opioid peptide receptors, which 
are part of the endogenous endorphin/
enkephalin-mediated analgesia system. 
Analgesia is mediated by receptors in the brain 

and spinal cord, and sometimes elsewhere, for 
example in joints, where receptors are 
upregulated in response to inǼammation. 8here 
are three main types of opioid receptors: the 
delta (DOP), the kappa (KOP), and the mu opioid 
peptide receptors (MOP). The most important 
type for analgesia is the MOP receptor. Opioid 
receptors are situated both pre- and post-
synaptically, for example, in the dorsal horn of 
the spinal cord. Agonism of an opioid receptor 
results in hyperpolarization of the neurone, 
which decreases cell excitability, reducing 
propagation of the action potential and onward 
neurotransmitter release.

Metabolism and excretion
Most opioids are metabolized by the liver, the 
exception being remifentanil, which has a very 
short duration of action due to metabolism by 
esterase enzymes in plasma. Some opioids have 
active metabolites and the analgesic eǺect may 
depend on hepatic biotransformation; for 
example, in humans much of the analgesic 
eǺect of morphine is due to one of its 
metabolites, morphine�6�glucuronide. 8he 
duration of action of opioids may be increased in 
animals with hepatic dysfunction so the dosing 
interval should be increased (based on 
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individual pain assessment). Animals with 
hepatic encephalopathy may be more sensitive 
to the sedative eǺects of opioids, and a lower 
than normal dose may be appropriate.

&HZIVWI�IǺIGXW
These are mediated by opioid receptors in the 
central nervous system and throughout the 
body. Adverse eǺects are less likely to occur if 
the animal is experiencing pain at the time of 
opioid administration.

Respiratory system: Opioids can increase the 
threshold at which arterial COȶ levels trigger 
ventilation, and decrease the threshold at which 
hypoxaemia triggers ventilation. This respiratory 
depression has historically prevented the 
prescription of opioids to animals, and it is a real 
problem in human anaesthesia. Fortunately, 
veterinary patients are less prone to respiratory 
depression than humans, and it is very unlikely 
to happen when conscious dogs or cats are 
given opioids at clinical doses. Respiratory 
depression may occur with overdose, or when 
opioids are combined with other respiratory 
depressant drugs, for example, during sedation 
or general anaesthesia. Monitoring (pulse 
oximetry, capnography) will detect this problem, 
and supplementation of oxygen and controlled 
ventilation may be necessary to counteract the 
respiratory depression. For example, controlled 
ventilation may be necessary during general 

anaesthesia when a fentanyl infusion is used to 
provide analgesia. In the author’s [CJ] opinion, 
administration of opioids to dyspnoeic animals 
is not contraindicated, and can be helpful due 
to analgesic and sedative eǺects.

Opioids depress the cough centre and are 
antitussive. They have been licensed for this 
purpose (e.g. butorphanol tablets for cough 
prevention in dogs). Prevention of cough is 
useful for some procedures such as 
bronchoscopy, but it should be remembered 
that coughing is sometimes required to aid 
clearance of the respiratory tract, so coughing 
should not be prevented for more than a few 
hours in animals with wet/productive coughs. 
Opioids often cause panting in dogs (see 
‘Thermoregulation’).

Circulatory system: Opioids increase vagal tone 
and may cause bradycardia, respiratory sinus 
arrhythmia and even second-degree 
atrioventricular block or other bradyarrhythmias. 
In the author’s [CJ] experience, this is most likely 
to occur in animals with existing high vagal tone, 
such as ǻt animals or brachycephalic breeds, 
during general anaesthesia when full MOP 
agonists are used. An example would be an 
anaesthetized working Springer Spaniel that has 
received methadone as part of the pre-
anaesthetic medication. Usually, the reduction in 
heart rate is compensated for by an increase in 
stroke volume, maintaining cardiac output. If the 

Opioids and intracranial disease
Respiratory depression may occur after administration of opioids in mentally depressed animals 
with intracranial disease, for example, following head trauma, or as a result of space-occupying 
intracranial lesions. In these patients, decreased ventilation and the resulting increased arterial 
CO2 levels may cause a further increase in intracranial pressure, worsening neurological status 
and potentially lead to brain herniation and Cushing’s triad (hypertension, bradycardia and 
respiratory disturbances due to pressure on the brainstem and catecholamine release). Opioids 
can be used in patients with intracranial disease, but low doses should be used and titrated 
to effect, and the patientűs neurological status and vital signs should Æe carefully monitored. Ff 
respiratory depression occurs, the opioid could be antagonized, or the patient anaesthetized, 
the trachea intubated and the lungs ventilated to achieve normocapnia. Sedation due to opioids 
may also interfere with neurological assessment. Patients with head trauma or intracranial 
disease may experience severe pain so other forms of analgesia, including multimodal 
analgesia, should be considered, especially if opioids cannot be used.
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heart rate is very low 
less than about ȴȉ beats 
per minute) and/or there is a suspicion of 
reduced cardiac output (usually assessed by 
measuring blood pressure), then the bradycardia 
can be treated using an anticholinergic drug 

atropine ȶȉƳ4ȉ ƌg�kg i.v. or glycopyrronium 
ȍƳ1ȉ ƌg�kg i.v.�. If alpha�ȶ agonists have also 
been used then administration of atipamezole 
can be considered instead of using 
anticholinergic drugs. In this case, the patient 

may become more lightly anaesthetized, 
requiring additional anaesthetic administration, 
for example, increasing the vaporizer setting.

Some opioids cause histamine release, 
which can lead to urticaria, but also sometimes 
vasodilation with or without hypotension and 
tachycardia. This is common following pethidine 
administration so it should not be administered 
intravenously. Morphine can also cause 
histamine release.

Opioids for pregnancy, Caesarean section, lactating mothers and very 
young animals
There is very little published in the veterinary literature on analgesia for these patient groups. In 
humans and laÆoratory animals, chronic opioid use during pregnancy can have adverse effects 
on the progeny. However, short-term opioid use during pregnancy is unlikely to be detrimental 
to the fetuses and may be necessary on welfare grounds (Mathews, 2005).

Opioids given to the dam during parturition or as part of an analgesia strategy for Caesarean 
section may result in sedation and respiratory depression in the newborns due to penetration 
of the placental barrier by the drug. While some authors recommend the use of opioids as pre-
anaesthetic medication, it may be preferable to postpone the use of opioids in the dam until 
after the birth of the young to optimize their viability, and to consider other means of providing 
analgesia for the dam (e.g. local anaesthetic techniques). Use of buprenorphine preoperatively 
for Caesarean section is listed as a contraindication on the datasheet. Most anaesthetists agree 
that short-term use of an opioid to provide analgesia to the dam following Caesarean section  
is acceptable.

Opioids are secreted in milk and their use is not recommended (according to most 
datasheets) during lactation. However, is important to treat pain in a nursing mother otherwise 
she may demonstrate aggressive or aversive Æehaviour towards her offspring. Ft seems sensiÆle 
to use drugs that are less likely to cross into the milk, for example, those with low lipid solubility 
such as morphine. However, methadone has been used in lactating humans with no detrimental 
effect on the ÆaÆy. Ff opioids are used in lactating mothers, drug administration could Æe timed 
to avoid nursing at the time of peaĩ plasma concentration, and the dam and offspring should 
Æe monitored for adverse effects. The epidural or intrathecal routes of administration might Æe 
appropriate in some cases.

Most drugs are not safety tested on young animals (less than 6–8 weeks old) and therefore 
the manufacturers recommend caution in their use in such patients. Young animals are likely to 
Æe more sensitive to the sedative effect of opioids, and very young animals Šless than ƅ weeĩs 
oldš may Æe slower to metaÆolize these drugs. Therefore, use of low doses given to effect is 
recommended (see ‘Clinical use’).

The cost-ÆeneĀt analysis of using opioids in these cases and the aÆove circumstances 
should be considered; the datasheet of the particular opioid formulation should be checked; 
and informed written consent to use drugs off licence, or unlicensed drugs, should Æe oÆtained 
from the owner.
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Central nervous system: Opioids can cause 
sedation, dysphoria and euphoria. Sedation can 
be useful when opioids are used as part of 
pre-anaesthetic medication or in a sedative 
combination. 8he sedative eǺect is synergistic 
with that of other sedatives (e.g. acepromazine 
or alpha�ȶ agonists�. Sedation may be an 
unwanted eǺect in hospitali^ed animals that 
require high levels of analgesia for several days, 
as their appetite and mobility may be impaired, 
and it is more diǽcult to assess their mental 
status. In this case, use of multimodal analgesia 
and careful titration of the dose of opioid is 
required. Sometimes opioids can cause 
dysphoria, characterized by abnormal 
behaviour, agitation, vocalization and appearing 
to ‘see things’, in both dogs and cats. This is less 
likely to happen at appropriate doses, in 
combination with sedative agents or if the 
animal is in pain at the time of drug 
administration. Cats in particular may 
experience euphoria, demonstrating purring, 
kneading with their paws and aǺectionate 
behaviour. In the author’s [CJ] experience this is 
often seen following buprenorphine 
administration in cats, making buprenorphine a 
useful drug to improve feline well being and 
compliance while hospitalized.

Thermoregulation: 4pioids aǺect 
thermoregulation, probably by resetting the 
hypothalamic ‘thermostat’, and can cause 
hyperthermia in cats, and hypothermia in dogs. 
8he eǺect of opioids on temperature in an 
individual may also depend on ambient 
temperature and the degree of mobility. 
Hyperthermia in cats has been demonstrated 
following administration of hydromorphone, 
morphine, buprenorphine and butorphanol 
(Posner et al., ȶȉ1ȉ�, and also non�opioid 
anaesthesia-related drugs (Posner et al., ȶȉȉ7�. 
It is likely to occur with other opioids. The 
aetiology is not well understood, but the 
increase in temperature does not seem to be of 
clinical signiǻcance and is self�limiting. 4pioid 
administration should be considered as a 
diǺerential diagnosis for hyperthermia in cats.

Dogs may become hypothermic after 
administration of opioids, especially when they 

pant, which is a common eǺect of opioid 
administration in this species (Monteiro et al., 
ȶȉȉ8�. 8his is probably due to opioid�induced 
resetting of the hypothalamic thermoregulatory 
threshold, resulting in activation of cooling 
mechanisms (panting), to reach the lower set 
temperature. Attempts to warm the animal are 
likely to result in resumption of panting (Adler et 
al., 1988�. Panting may be a sign of pain in dogs, 
so this can be confusing, emphasizing the 
importance of proper pain assessment.

Ocular effects: Opioids tend to cause miosis in 
dogs and mydriasis in cats. Mydriasis may result 
in increased light sensitivity and decreased 
visual acuity, and possibly contributes to clinical 
signs of dysphoria. It may last longer than the 
analgesic eǺect of the opioid 
up to 1ȶ hours 
following methadone administration (Slingsby 
et al., ȶȉ16��. Apart from this, the changes in 
pupil si^e are of little clinical signiǻcance. 
Several opioids (pethidine, fentanyl, 
butorphanol and morphine) have been 
documented to cause decreased tear 
production, and regular corneal lubrication is 
indicated for patients at risk of corneal 
ulceration when receiving opioids.

Urinary system: Opioids cause urine retention 
by increasing urethral sphincter tone and 
detrusor muscle relaxation (Baldini et al., ȶȉȉ9�. 
Epidurally administered opioids are often 
thought to generate a higher incidence of this 
problem compared with other routes, but a 
recent report demonstrated that epidural 
morphine administration was not associated 
with urine retention 
deǻned as no urination 
within ȶ4 hours�, and that urine retention can 
also occur following parenteral opioid 
administration (Peterson et al., ȶȉ14�. Urine 
retention usually resolves without treatment. It 
is unlikely to result in complications such as 
bladder rupture unless the bladder wall is weak, 
for example, following trauma, cystotomy or in 
the presence of neoplasia. In these situations, 
an indwelling catheter can be used to prevent 
urine retention.

A separate eǺect of opioids is decreased 
urine output, possibly due to an arginine 
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vasopressin�mediated eǺect. 8his may make 
assessment of volume status using urine output 
more complicated in animals receiving opioids 

Anderson and )ay, ȶȉȉ8�.

Gastrointestinal system: Opioids can stimulate 
the chemoreceptor trigger zone (CRTZ) 

situated outside the bloodƳbrain barrier�, to 
cause emesis, and the vomiting centre (within 
the bloodƳbrain barrier� to have an antiemetic 
eǺect 
BlancUuaert et al., 1986�. ;hether the 
CR8> or the vomiting centre is aǺected ǻrst 
depends on the lipophilicity of the drug, dose, 
and route of administration. Morphine, which is 
hydrophilic, administered at low doses 
intramuscularly or subcutaneously frequently 
causes vomiting within ȍ minutes of inNection 
since it crosses the bloodƳbrain barrier slowly 
and therefore inǼuences the CR8> before the 
vomiting centre. The incidence of vomiting and 
signs of nausea can be reduced by prior 
administration of maropitant or acepromazine 
(Koh et al., ȶȉ14�. 4pioids that are likely to 
cause vomiting should be avoided in some 
patients, for example, those with an 
oesophageal foreign body, increased 
intracranial pressure or a fragile eye at risk  
of rupture.

Opioids may increase the incidence of 
gastro�oesophageal reǼux 
,4R� during 
anaesthesia due to eǺects on cardiac sphincter 
tone. Pethidine has been shown to reduce the 
incidence of ,4R compared with morphine 

;ilson et al., ȶȉȉ7�.

Opioids delay gastric emptying and 
increase gut transit time, which may result in 
constipation with prolonged administration. 
Pyloric sphincter tone is increased, and this 
may aǺect the ease of entering the duodenum 
during endoscopy in dogs. In the author’s [CJ] 
experience, a clinical dose of opioid included 
in the pre-anaesthetic medication does not 
adversely aǺect this procedure, although 
evidence from recent studies is contradictory. 
Since opioids can cause contraction of the 
sphincter of Oddi in humans, there is a belief 
that they should be avoided in veterinary 
patients with pancreatitis or biliary tract 
obstruction. In humans and cats, the bile duct 

merges with the pancreatic duct before 
entering the duodenum, so the sphincter of 
4ddi controls Ǽow of bile and pancreatic Nuice 
into the duodenum. In dogs, the sphincter of 
4ddi only controls Ǽow through the bile duct, 
which is separate from the pancreatic duct, so 
that eǺects on the sphincter of 4ddi are 
probably irrelevant in dogs with pancreatitis. 
There is little evidence in humans and none in 
cats and dogs that opioids have a deleterious 
eǺect when used to control pain due to 
pancreatitis or biliary tract disease. There is no 
evidence that pethidine is superior to other 
opioids for these conditions, and longer-acting 
opioids (e.g. methadone, buprenorphine), or 
those that can be administered by intravenous 
infusion (e.g. morphine, fentanyl), probably 
beneǻt these patients more than pethidine.

Prevention, reduction or reversal of 
EHZIVWI�IǺIGXW
2any of these adverse eǺects 
emesis, 
histamine release, dysphoria, panting) can be 
reduced or prevented by administration of 
acepromazine. This should be given before  
the opioid to reduce the incidence of emesis.  
If necessary, adverse eǺects of opioids can  
be reversed by administration of a MOP 
antagonist such as naloxone at a dose of 
ȉ.ȉȉȶƳȉ.ȉ4 mg�kg intravenously, 
intramuscularly or subcutaneously. This will 
also antagoni^e the analgesic eǺects of the 
opioid, so another analgesic strategy should 
be implemented. Naloxone has a short 
duration of action, and re-administration may 
be necessary after ȴȉ to 6ȉ minutes. Adverse 
eǺects of opioids may also be reduced by 
administration of a partial MOP agonist such  
as buprenorphine, or a mixed agonist/
antagonist such as butorphanol, which may 
maintain some analgesia but antagonize the 
unwanted eǺect.

)MǺIVIRX�IǺIGXW�SJ�STMSMHW�EX�XLI�
receptors
)iǺerent opioids may have diǺerent eǺects at 
the opioid receptors and some may have 
eǺects at more than one type of opioid 
receptor 
+igure ȍ.1�.
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*ǺIGX Activity at receptor Comments Examples

Drug Receptor

Full agonist 

high eǽcacy�

)ose�dependent eǺect 2aximal eǺect achieved at high 
dose 
Suitable for treating moderate 
to severe pain

Fentanyl MOP

Partial agonist 

low eǽcacy�

)ose�dependent eǺect to 
a certain dose
Acts as agonist and 
antagonist at the same 
receptor type

2aximal eǺect is never 
achieved despite increased 
dose
Suitable for treating mild to 
moderate pain

Buprenorphine MOP

Antagonist No eǺect Competes with agonist at 
receptor resulting in reversal 

antagonism� of agonist eǺect

Naloxone MOP

Mixed 
agonist/
antagonist

Agonist at one receptor 
type, antagonist at 
another receptor type

Can be used to reverse 

antagoni^e� eǺects at one 
receptor type while still 
exerting an eǺect at a diǺerent 
receptor type

Butorphanol KOP (agonist), 
MOP 
(antagonist)

Classiǻcation of drugs acting on opioid receptors. 04P " kappa opioid peptide receptor; 24P " mu 
opioid peptide receptor.ȍ�Ȧ

The term ‘potency’ can cause confusion. It 
refers to the dose of a drug needed to achieve a 
desired eǺect. +or example, a commonly used 
analgesic dose of buprenorphine is ȉ.ȉȶ mg�
kg. The same dose of methadone is unlikely to 
alleviate pain, approximately ten times the dose 
would be needed for this 
about ȉ.ȶ mg�kg 
methadone). This means that buprenorphine is 
more potent than methadone, but it does not 
mean that buprenorphine provides better 
analgesia than methadone. In fact, since 
methadone is a full MOP agonist and 
buprenorphine is a partial MOP agonist, better 
analgesia is likely to be achieved using 
methadone when appropriate doses are used 

methadone has higher eǽcacy�.

Clinical use of opioids
+actors inǼuencing drug choice include�

 ■ Availability
 ■ Licensing
 ■ Familiarity
 ■ Patient history (previous opioid use)
 ■ Suitability for chosen route of administration
 ■ Dosing interval/suitability for intravenous 

infusion

 ■ Likely degree of pain experienced by the 
animal

 ■ Likelihood of adverse eǺects
 ■ Concurrent illness.

Pre-anaesthetic medication
Opioids may be combined with other sedatives 
such as aceproma^ine, alpha�ȶ agonists and 
benzodiazepines in pre-anaesthetic medication 
for any procedure. They are particularly useful for 
painful procedures or when pain due to 
pre-existing conditions is likely, for example, 
radiography of a patient with osteoarthritis. For 
geriatric or sick patients (for whom the cardio-
vascular eǺects of aceproma^ine or alpha�ȶ 
agonists are undesirable) they can be used as 
the sole pre-anaesthetic agent. They enhance 
the sedative eǺect of the other drugs, reduce 
injectable and inhalant anaesthetic require-
ments, and provide pre-emptive analgesia.

Intraoperative analgesia
The opioid used as part of the pre-anaesthetic 
medication may be adequate for intraoperative 
analgesia, especially if used as part of a 
multimodal analgesia strategy. However, 
additional opioids may be required during the 
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procedure, for example, if the initial opioid has 
worn oǺ, if there is intense surgical stimulation, 
or as part of a balanced anaesthesia technique 
aiming to reduce inhalation agent requirements 
and mitigate the eǺects of anaesthesia on the 
circulatory system. Opioids can be administered 
intramuscularly, as an intravenous bolus or as 
an intravenous infusion. Adverse eǺects such as 
apnoea, respiratory depression or bradycardia 
may occur (less likely if the drug is administered 
intramuscularly, but the onset of analgesia will 
be delayed). Ideally, the patient’s ventilation 
should be monitored using capnography, and 
intermittent positive-pressure ventilation (IPPV) 
may be required. Bradycardia may be treated 
using glycopyrronium ȍƳ1ȉ ƌg�kg or atropine 
ȶȉƳ4ȉ ƌg�kg intravenously if the patient 
becomes hypotensive.

To ensure that the patient is comfortable 
during the recovery period, it may be wise to 
administer a long-acting opioid (e.g. methadone 
or buprenorphine) prior to discontinuation of the 
anaesthetic if the analgesia provided by the 
pre-anaesthetic medication is likely to be 
waning. For example, the author [CJ] often 
administers a second dose of methadone 
intramuscularly ȴƳ4 hours after the pre�
anaesthetic medication.

Postoperative analgesia and 
analgesia for hospitalized patients
Opioids should be used as part of a 
multimodal analgesia strategy. Ideally, pain 
assessment should be an integral part of the 
use of opioids. The aims of pain assessment 
are to identify when an animal is in pain, to try 
and quantify the pain, to assess the degree 
and duration of eǺect of the analgesic agents 
used, and to enable opioids to be used to 
eǺect, i.e. to increase or decrease the dose or 
dosing interval as required for the patient, or to 
give an additional dose (top-up) if the initial 
dose is not adeUuate. 8he onset, eǺects and 
duration of the drug may vary with dose and 
route of administration. The response of the 
individual animal to the opioid may vary due to 
diǺerences in sensitivity to the drug, duration 
of the drug eǺect, occurrence of adverse 
eǺects, and the inǼuence of disease 
e.g. 
hepatic or renal disease) on the action and 
duration of the drug. In particular, cats can 
demonstrate marked individual variation in the 
eǺect and duration of diǺerent opioids. 
Intravenous infusions are useful for providing 
sustained analgesia without the need for 
repeated injections in the postoperative period.

Intravenous infusions
Intravenous infusions are useful for providing intra- and postoperative analgesia. Compared 
with repeated intramuscular or intravenous doses of analgesics, they provide a relatively 
constant plasma concentration of the analgesic drug, which should result in a stable plane of 
analgesia. e syringe driver or volumetric āuid pump must Æe used to ensure accurate dosing. 
Fnfusions can Æe easily titrated to effect, usually starting with an intravenous Æolus Ša similar 
dose to that which will be infused per hour) to ensure adequate plasma levels are reached, 
then beginning the infusion and increasing or decreasing the dose as required, according to 
regular patient assessment. For example, a bolus of 0.1 mg/kg of morphine can be followed 
by an intravenous infusion of 0.1 mg/kg/hour. Additional boluses may be given during the 
infusion, for example, if a patient receiving 0.1 mg/kg/hour morphine seems painful, an 
intravenous bolus of 0.1 mg/kg could be administered, and the infusion rate increased to  
0.2 mg/kg/hour.

Ft has Æecome common practice to miƻ several different analgesic drugs together in a Æag 
of āuids and administer the miƻture intra- or postoperatively. Typical miƻtures are morphine or 
fentanyl mixed with lidocaine and ketamine (MLK or FLK, see table below). In the author’s [CJ] 
opinion, it is preferable to administer the drugs separately, with the advantage that the
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Intravenous infusions continued
individual drugs can Æe titrated to effect, and one or more of the infusions can Æe 
discontinued as the patient improves, or if it eƻperiences side effects caused Æy one  
of the drugs.

Drug Loading dose (i.v.) Maintenance dose (i.v.) (SQQIRX�EHZIVWI�IǺIGXW

MLK:

Morphine

Lidocaine

Ketamine

Dog: 

ȉ.1Ƴȉ.ȶ mg�kg 

1 mg�kg 

ȉ.ȍ mg�kg 

Cats: leave out 
lidocaine

ȉ.1 mg�kg�h

ȶ mg�kg�h

ȉ.6 mg�kg�h

Add to ȶȍȉ ml saline�
• ȶȍ mg morphine
• ȍȉȉ mg lidocaine
• 1ȍȉ mg ketamine

• Remove appropriate volume from saline 
bag ǻrst

• Infuse at 1 ml�kg�h during surgery
• Post-surgery adjust up or down 

depending on patient comfort
• Sedation is common

FLK:

Fentanyl

Lidocaine

Ketamine

Dog:   

ȉ.ȍƳȴ ƌg�kg i.v.

1 mg�kg i.v.

ȉ.ȍ mg�kg i.v.

Cats: leave out 
lidocaine

ȴ ƌg�kg�h 
ȉ.ȉȉȴ mg�
kg/h)

ȶ mg�kg�h

ȉ.6 mg�kg�h

Add to ȶȍȉ ml saline�
• 7ȍȉ ƌg 
ȉ.7ȍ mg� fentanyl
• ȍȉȉ mg lidocaine
• 1ȍȉ mg ketamine

• Remove appropriate volume from saline 
bag ǻrst

• Infuse at 1 ml�kg�h during surgery
• Post-surgery adjust up or down 

depending on patient comfort
• Sedation is common. Be aware of the 

potential for respiratory depression

Individual drugs
+igure ȍ.ȶ provides an explanation of drug 
classes, suggested doses and particular 
adverse eǺects for each drug. All of the drugs 
discussed below are Schedule ȶ Controlled 
Drugs in the UK (must be stored in a locked 
cabinet and detailed records of supply and use 
must be kept), except buprenorphine (Schedule 
ȴ�, butorphanol and codeine.

Methadone: Methadone is licensed in several 
countries as an analgesic in cats (i.m.) and dogs 
(i.v., i.m. and s.c.). It is a full MOP agonist and also 
an N-methyl-Ȳ-aspartate (NMDA) receptor 
antagonist. It is unlikely to cause vomiting or 
histamine release and is the opioid most 
commonly used by the authors. The doses 
recommended in +igure ȍ.ȶ are lower than 

those licensed, but the authors have found 
them to be eǺective. Since absorption from the 
subcutis is slow and variable, yielding low 
plasma levels, intravenous or intramuscular 
administration is recommended (Ingvast-
Larsson et al., ȶȉ1ȉ�. 4nset of action is 1ȉƳ1ȍ 
minutes by intravenous or intramuscular 
inNection. )uration of action is ȶƳ4 hours in dogs 
and up to 6 hours in cats. 2ethadone can be 
used by intravenous infusion at the same dose 
rates as morphine. It can be used to supple-
ment analgesia during general anaesthesia by 
intravenous or intramuscular injection or 
intravenous infusion. Intravenous boluses 
during general anaesthesia may cause apnoea 
and marked bradycardia, this may be prevented 
by inNecting very slowly 
over at least ȍ minutes� 
or by using the intramuscular route instead.
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Morphine: Morphine is not currently licensed in 
veterinary species and it may be diǽcult to 
justify its use via the Cascade since other full 
MOP agonists are licensed. Morphine can cause 
vomiting; this eǺect is not dose� or route�
dependent (see above). It can also cause 
histamine release when injected intravenously, 
and should be administered slowly to minimize 
the risk of histamine�related adverse eǺects. 
The authors frequently use morphine by 
intravenous infusion or by epidural injection.

The use of morphine as an intravenous 
infusion has been extensively researched in 
dogs, and it is widely used in dogs and cats to 
provide a constant level of analgesia to animals 
in severe pain. An infusion rate of ȉ.1ȶ mg�kg�
hour morphine has been shown to give 
equivalent analgesia to that achieved with 
repeated intravenous boluses of 1 mg�kg every 
4 hours in dogs 
Lucas et al., ȶȉȉ1�. In that study, 
two of the dogs in the repeated bolus group had 
periods of semi�consciousness; none of the 
dogs in the infusion group experienced this. The 
infusion can be titrated to eǺect, starting with an 
intravenous bolus to ensure adequate plasma 
levels are reached, then beginning the infusion 
at the low end of the dose range and increasing 
the dose if required. After the infusion is 
discontinued, the terminal half-life is less than 
4ȉ minutes 
,uedes et al., ȶȉȉ7�.

Morphine is hydrophilic and does not cross 
cell membranes easily. This property is exploited 
when morphine is administered by epidural 
injection since the drug remains within the 
epidural space, providing analgesia for up to ȶ4 
hours, probably by acting on MOP receptors on 
the spinal nerve roots. Epidurally injected 
morphine also tends to spread forwards 
independent of the volume used, and has been 
shown to provide analgesia as far cranially as the 
forelimb (Valverde et al., 1989�. 4nly 
preservative-free morphine should be injected 
into the epidural space, and knowledge of 
anatomy, contraindications and complications is 
required. It can be used alone, diluted in sterile 
saline to a maximum volume of about ȉ.ȶ ml�kg, 
or mixed with a local anaesthetic agent. ;hen 
used as the sole agent, it provides analgesia 
only, not local anaesthesia. A single dose of 

morphine, usually ȉ.1 mg�kg, can provide 
analgesia for up to ȶ4 hours with fewer side 
eǺects than parenterally administered opioids.

Buprenorphine: Buprenorphine is a partial MOP 
agonist licensed in dogs and cats for treatment 
of mild to moderate pain. It has a slow onset of 
action due to slow receptor binding, high aǽnity 
for MOP receptors and a long half-life, resulting 
in a longer duration of action than most opioids. 
The exact onset and duration of action is not 
clear, since the many studies on this subject 
have conǼicting results, probably due to 
diǺerent study designs, doses, routes of 
administration, nociceptive stimuli, concurrent 
drug administration and also marked individual 
variation (especially in cats). Reported times for 
onset and duration of action in cats are 1ȍ to 6ȉ 
minutes (Steagall et al., ȶȉ1ȴ�, and 6 to 1ȶ hours 
respectively (Robertson et al., ȶȉȉȴ; Slingsby et 
al., ȶȉ16�. )uration of action in dogs is 
considered to be around 6 hours 
Shih et al., 
ȶȉȉ8�, although one study reported a duration 
of action of 16 hours 
0o et al., ȶȉ11�. 8his 
emphasizes the importance of pain assessment 
clinically. 8he high receptor aǽnity means that 
naloxone may not fully antagoni^e its eǺects.

Absorption of buprenorphine following 
subcutaneous injection is variable and results in 
poor analgesia (Steagall et al., ȶȉȉ6�. In cats, it 
can be administered by the oral transmucosal 
route, avoiding the need for injections. This is 
because the alkaline pH of feline saliva 
facilitates the absorption of the drug across the 
oral mucous membrane, with absorption similar 
to that achieved by the intramuscular route. 
-owever, there is conǼicting evidence on the 
quality of analgesia when buprenorphine is 
given by this route. Therefore, the intramuscular 
or intravenous routes are the most reliable.

In dogs, buprenorphine can be used to treat 
mild to moderate pain; a full 24P agonist is 
more suitable for treating severe pain (Hunt et 
al., ȶȉ1ȴ�. In cats, buprenorphine has been 
shown to be more eǺective than morphine 
(Stanway et al., ȶȉȉȶ�, although a later study 
disagreed with this ǻnding 
Robertson et al., 
ȶȉȉȴ�. It may not be suitable for treating acute, 
severe pain due to its long onset of action. It has 
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fewer side eǺects than other opioids although it 
can cause dysphoria in dogs. It frequently 
causes euphoria in cats, and can be used to 
improve cooperation in some feline patients.

Buprenorphine has a bell�shaped doseƳ
response curve in some species (in theory it 
could antagoni^e its own eǺect at higher doses�, 
so practitioners are often reluctant to use it to 
eǺect. -owever, the plateau of the curve occurs 
at doses much higher than those used clinically 

ȉ.ȍ mg�kg in rats, )um and -er^, 1981�. 
Therefore, the bell-shaped curve is not clinically 
relevant and supplemental doses can be given 
(and are licensed).

Buprenorphine can be used to partially 
antagoni^e the eǺects of a full 24P agonist. +or 
example, if a patient is dysphoric or over-
sedated following the administration of a MOP 
agonist, buprenorphine can be administered to 
reduce these unwanted eǺects while still 
providing some analgesia. This is called 
sequential analgesia and has been 
demonstrated in humans and in rabbits sedated 
with fentanyl�Ǽuanisone 
+lecknell et al., 1989�.

Fentanyl: Fentanyl is a full MOP agonist with a 
rapid onset and short duration of action at the 
doses commonly used clinically. The doses 
recommended in +igure ȍ.ȶ are lower than the 
licensed doses, but the authors have found 
them to be eǺective. It is highly lipid soluble, 
and resolution of its eǺects may be due to 
redistribution rather than metabolism. At higher 
doses it may accumulate. It is currently licensed 
for dogs as a ȍȉ ƌg�ml inNectable solution for 

intravenous bolus or infusion (its short duration 
of action limits its usefulness by the 
intramuscular route). Fentanyl transdermal 
patches (unlicensed) have been used in both 
dogs and cats, and can provide analgesia for 
several days.

The injectable solution can be used in both 
dogs and cats as a co-induction agent and to 
provide intra- and postoperative analgesia. 
4nset of action is less than ȍ minutes when 
administered as a bolus, making fentanyl very 
useful for providing analgesia in response to 
surgical stimulation intraoperatively. If surgical 
stimulation is sustained, an intravenous infusion 
can be administered, and the dose rate titrated 
to eǺect; additional boluses can be given as 
necessary. Concerns about accumulation of 
fentanyl during infusion seem to be unfounded 
based on a study that assessed the 
pharmacokinetics of a 1ȉ ƌg�kg intravenous 
bolus followed by an infusion of 1ȉ ƌg�kg�hour 
for up to 4 hours 
Sano et al., ȶȉȉ6�. )uring 
general anaesthesia, administration of a 
fentanyl bolus or infusion can cause 
bradycardia, respiratory depression or even 
apnoea. It is advisable to discontinue fentanyl 
infusion at least ȶȉ minutes before the end of 
anaesthesia to avoid respiratory depression in 
the recovery period. Respiratory depression is 
very unlikely to occur in conscious patients.

Fentanyl patches have been widely used to 
provide long-term analgesia in dogs and cats 
although they are unlicensed. An area of 
relatively immobile skin, for example, at the 
dorsal or lateral thorax should be clipped and 

Use of full MOP agonists following buprenorphine administration
Ff an appropriate dose of Æuprenorphine does not achieve the reŧuired analgesic effect, a full 
MOP agonist can be administered. It is still not clear if adjustment of the dose of the full agonist 
is required, and if so, whether an increase or decrease of the dose is appropriate. Whatever 
course of action is chosen, it is unlikely to harm the patient. Trial therapy with the usual dose of 
the full MOP agonist seems sensible; supplemental doses can be administered if necessary. 
Alternatively, the full MOP agonist could be administered in small intravenous increments until 
analgesia is achieved. In this situation it is also important to use multimodal analgesia as some 
types of pain may respond better to other classes of analgesics than to opioids. If use of a full 
MOP agonist for intraoperative analgesia is anticipated, for example, epidural morphine injection 
or fentanyl infusion, it makes sense to use a full MOP agonist in the pre-anaesthetic medication 
rather than buprenorphine.
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cleaned with water. The skin should be allowed 
to dry, the patch applied ǻrmly and covered 
with an adhesive dressing. An Elizabethan collar 
may be required to prevent the animal licking or 
removing the patch. In the time since most of 
the veterinary studies have been published, the 
type of patch has been changed from a liquid 
gel patch to one with the drug contained in an 
adhesive matrix. Therefore, it is unknown 
whether the matrix type patches confer similar 
pharmacokinetics in animals. The rate of 
absorption from the patch to the skin depends 
on the surface area of the patch; several si^es 
are available, and patches may be partially 
covered to reduce the surface area in contact 
with the skin if required. Absorption also 
depends on skin perfusion, which is inǼuenced 
by factors such as skin thickness, skin and 
ambient temperature, volaemic status and 
degree of vasoconstriction. Care must be taken 
if a patient is being actively warmed that the 
patch is not over-warmed as this has been 
shown to result in high plasma fentanyl 
concentrations, with the possibility of over-
sedation and/or severe respiratory depression. 
8he uptake of fentanyl is slow; onset of 
analgesia is about ȶ4 hours in dogs or 1ȶ hours 
in cats and therefore the patch should be 
applied the day before elective surgery, or 
another means of analgesia provided for the 
ǻrst 1ȶ to ȶ4 hours. Variable uptake means that, 
in some patients, adequate analgesia is not 
achieved with a patch alone, emphasizing the 
importance of regular pain assessment. 
Analgesia can be supplemented with another 
opioid (e.g. methadone) if required and 
multimodal analgesia is recommended. The 
duration of use of a single patch application is 
about 7ȶ hours from the time of application, 
bearing in mind that adequate analgesic levels 
will not be reached for the ǻrst 1ȶ to ȶ4 hours. 
Although absorption from the patch declines 
rapidly after ȴ days of use, a used fentanyl 
patch still retains a signiǻcant amount of 
fentanyl, which could be harmful to a human if 
ingested (Reed et al., ȶȉ11�. If planning to 
discharge a patient with a fentanyl patch 
attached, careful consideration of the risks 
should be made; for example, are there other 

animals or children in the household who could 
be at risk, and will the client ensure safe and 
appropriate use of the patch? It is wise to obtain 
signed, informed consent from the client. After 
use, the patch should be removed and folded 
inwards while wearing gloves, and returned to 
the practice for appropriate disposal, or the 
animal should return to the clinic for proper 
removal and disposal of the patch.

Remifentanil: Remifentanil is an unlicensed, 
ultra-short-acting full MOP agonist. Its onset 
and duration of action are less than 6ȉ seconds, 
meaning that it is only suitable for intravenous 
infusion, no bolus is required, and the dose rate 
is rapidly titratable. The very short duration of 
action is due to its metabolism in plasma by 
esterase enzymes. The main indication is for 
intraoperative analgesia in patients with liver 
dysfunction. Since its eǺects resolve almost as 
soon as it is discontinued, it is imperative that 
analgesia is provided with another opioid for the 
postoperative period.

Pethidine: Pethidine (meperidine) is a full MOP 
agonist that has been licensed in dogs and cats 
for many years. Because it was originally 
developed as an anticholinergic agent, it causes 
less bradycardia than other opioids and may be 
useful in patients whose cardiac output is rate 
dependent, for example, paediatric patients or 
those with cardiac disease. Pethidine causes 
histamine release and should not be 
administered intravenously. Since it is less 
potent than other opioids, a large volume is 
required for intramuscular injection. 
Intramuscular injection of pethidine is painful. 
These factors, and its short duration of action 

ȴȉ to 1ȶȉ minutes� make it unsuitable for 
providing sustained analgesia, but is it useful as 
a sedative or pre-anaesthetic medication in 
selected cases. Its metabolite, norpethidine 
(which is renally excreted), can cause central 
nervous system stimulation and seizures. This is 
unlikely to occur except in overdose or in 
animals with severe renal dysfunction. Pethidine 
can be a contributor to serotonin toxicity (see 
textbox later), and should not be used with other 
drugs that increase serotonin concentrations.
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Butorphanol: Butorphanol is a KOP agonist and 
a 24P antagonist. 8here is conǼicting evidence, 
but most anaesthetists agree that butorphanol 
is a good sedative but a poor analgesic. Its 
usefulness as an analgesic is also limited by its 
short duration of action, which is about ȴȉ 
minutes in dogs, and probably about 6ȉ 
minutes in cats. Butorphanol is useful for 
antagoni^ing unwanted eǺects of 24P 
analgesics (e.g. dysphoria), while maintaining 
some analgesia, and can be titrated to eǺect for 
this purpose.

Codeine: Codeine is a full MOP agonist and is 
licensed in dogs in the UK in combination with 
paracetamol (acetaminophen) for oral 
administration. Codeine has very low oral 
bioavailability in dogs, but an active metabolite, 
codeine�6�glucuronide, is formed after oral 
administration, which may provide analgesia. 
There is very little research on codeine in cats 
and it cannot be recommended in this species.

3SR�WXIVSMHEP�ERXM�MRǼEQQEXSV]�
drugs
Non�steroidal anti�inǼammatory drugs 
NSAI)s� 
include many drugs used to provide analgesia, 
decrease inǼammation and control fever. 
Licensed products for use in dogs and cats 
include� carprofen, cimicoxib, ǻrocoxib, 
ketoprofen, mavacoxib, meloxicam, 
robenacoxib, and tolfenamic acid. Considering 
that acute and chronic and persistent 
nociceptive pain have an inǼammatory 
component in the vast majority of cases, 
NSAIDs play a vital role in providing 
perioperative and long-term analgesia. They 
are also eǺective in treating certain types of 
cancer pain.

Mechanism of action
NSAIDs are non-narcotic and their mechanism 
of action consists mainly of peripheral inhibition 
of the activity of cyclo-oxygenase enzyme 

C4<�1 and C4<�ȶ�, and thus of tissue 
prostaglandin 
P,� biosynthesis, but there is 
increasing evidence that NSAIDs may also have 
a central mechanism of action, mostly 
supported clinically by the fact that anti-

inǼammatory and analgesic eǺects are 
unrelated 
BNÁrkman, 199ȍ; Cashman, 1996; 
Vane and Botting, 1997; Burian and ,eisslinger, 
ȶȉȉȍ�. Prostaglandins act peripherally as 
proinǼammatory mediators, promoting oedema 
formation, sensitization of nociceptors and 
hyperalgesia. Proposed central mechanisms of 
action include interference with the descending 
nociceptive control system, either mediated by 
a direct eǺect on prostaglandin production, or 
by interference with endogenous opioid 
peptides, the serotoninergic mechanisms or 
NMDA receptors and excitatory amino acids 
(Vanegas et al., ȶȉ1ȉ�. NSAI)s also interfere with 
the mechanisms of cell adhesion, including 
leukocytes, platelets and tumour cells. Speciǻc 
mechanisms of interference with cell adhesion 
and their clinical relevance depend on the class 
of NSAIDs considered (Cronstein et al., 1994; 
Ulrich et al., ȶȉȉ6; Silver and Lillich, ȶȉ16�.

;hile older NSAI)s were C4<�1 selective or 
poorly selective COX inhibitors, modern NSAIDs 
have greater selectivity towards C4<�ȶ, with 
diarylimidazol derivatives (coxibs) currently 
having the greatest selectivity.

C4<�1 and C4<�ȶ are membrane�
associated en^ymes, with C4<�1 traditionally 
considered the ‘housekeeping’ isoform 
responsible for physiological production of P,s, 
and C4<�ȶ the inductive isoform whose activity 
is increased in pathological conditions. More 
recent evidence has demonstrated that this 
distinction is simplistic, and both C4<�1 and 
C4<�ȶ have physiological and pathological 
roles. The quantity and quality of prostanoid 
produced by COXs depends on the tissue and 
the triggering stimulus; thus the nature of the 
cells present in the inǼammatory site aǺects the 
proǻle of P, production 
0ay�2ugford et al., 
ȶȉȉȉ; ;ilson and Chandrasekharan, ȶȉȉ4; 
Sessions et al., ȶȉȉȍ�.

Indications, contraindications and 
clinical use
NSAIDs are weakly acidic, highly protein-
bound compounds, and generally have good 
oral bioavailability. Timing of administration 
with respect to anaesthesia, duration of 
treatment, and contraindications are speciǻc to 
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each drug, and this should be considered 
when administering NSAIDs. Interestingly, 
diǺerent formulations of the same active drug 
may have slightly diǺerent contraindications; 
therefore, it is essential to ensure the drugs are 
used within the terms of their marketing 
authorization.

For all NSAIDs, a clinical response following 
oral administration is generally seen within 7Ƴ1ȉ 
days of starting treatment. However, response 
to injectable NSAIDs is far quicker. If clinical 
improvement is apparent, the dose can be 
reduced to a minimum eǺective dose 
if 
speciǻed on the datasheet�, while if 
improvement is not apparent, the treatment 
should be discontinued. Transient 
gastrointestinal side eǺects are not uncommon 
immediately after starting the therapy and, 
while generally self-limiting, the treatment may 
need to be interrupted if they are severe or 
persistent. NSAIDs should not be used 
concomitantly with steroids, other NSAIDs or 
nephrotoxic medications. If a switch of NSAID is 
deemed necessary, a ȶ4�hour treatment�free 
period must be respected, with the notable 
exception of mavacoxib, which requires a 
1�month treatment�free period before 
administering any other NSAID.

;hile response to NSAI)s may be variable, 
especially when treating chronic pain, failure of a 
speciǻc NSAI) to provide analgesia does not 
imply that all NSAI)s will be ineǺective. 
Individual variability in disposition, local condi-
tions of the inǼammatory site, and sensitivity to 
side eǺects may partly explain variability in 
response to NSAIDs. Most studies performed 
comparing NSAI)s demonstrated eUual eǽcacy 
and not superiority. In terms of frequency of 
gastrointestinal side eǺects, NSAI)s with greater 
C4<�ȶ selectivity are more likely to be tolerated. 
;hen switching NSAI), it is important to respect 
the prescribed washout period.

A very common reason for NSAID failure in 
chronic and persistent pain, for example 
osteoarthritis, is lack of owner compliance. The 
owner may ǻnd it diǽcult to resist the 
temptation to stop the therapy as soon as the 
clinical signs improve, resulting in their relapse. 
In the setting of persistent pain such as 

osteoarthritis the underlying inǼammatory 
process is always present, thus should be 
continuously treated. Clinical evidence 
suggests that continuous therapy with the 
lowest eǺective dose is more eǺective than 
pulse therapy. 8he minimal eǺective dose can 
be identiǻed by tapering the administered dose 
once clinical improvement is apparent (Sparkes 
et al., ȶȉ1ȉ�.

Although many NSAIDs can be 
administered prior to an anaesthetic according 
to their license, other restrictions of their use 
must be considered when planning 
perioperative administration: hypotension, 
hypovolaemia, and dehydration are all absolute 
contraindications to NSAI) administration; 
hepatic and renal compromise may be absolute 
or relative contraindications depending on the 
drug considered. The clinical condition of the 
animal and the likelihood of adverse events 
(hypotension, hypovolaemia) occurring in the 
perioperative period should be considered 
when choosing the timing of NSAID 
administration. Although many studies 
demonstrated a pre�emptive analgesic eǺect of 
various NSAIDs administered prior to surgery in 
dogs and cats, this was in most cases 
demonstrated using NSAIDs as the sole 
analgesic during surgery (Lascelles et al., 1998; 
Horstman et al., ȶȉȉ4; Bergmann et al., ȶȉȉ7; 
Bufalari et al., ȶȉ1ȶ; 0im et al., ȶȉ1ȍ; Nir et al., 
ȶȉ16�. If other analgesic interventions are 
incorporated in the anaesthetic protocol (e.g. 
perioperative opioids, locoregional anaesthesia), 
as it happens in a real�life scenario, the diǺerent 
impact of pre- versus postoperative 
administration is likely to be less relevant (Nir et 
al., ȶȉ16�. Pre�emptive administration has been 
linked to a post�analgesic sparing eǺect in 
many prospective studies in humans and in a 
recent meta-analysis, and the safety of 
carprofen administered prior to anaesthesia has 
been demonstrated in normortensive and 
hypotensive healthy dogs under experimental 
conditions (Boström et al., ȶȉȉȶ�. 4n the other 
hand, renal function was temporarily impaired in 
healthy dogs that received carprofen prior to 
anaesthesia, if dehydration was induced by 
administration of furosemide (Surdyk et al., 
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ȶȉ1ȶ�. 8o minimi^e the risk of post�anaesthetic 
renal complications, and considering the fact 
that a multimodal analgesic protocol should 
always be preferred to a single-agent one, the 
author [FC] prefers to administer NSAIDs at the 
end of surgery, unless hypotension or 
hypovolaemia have occurred, in which case 
NSAID administration is postponed, for an 
interval of time that is judged on a case-by-case 
basis. Although the beneǻcial eǺect of NSAI)s 
may be slightly reduced, this is oǺset by the 
decreased risk of complications. If it is decided 
to administer NSAIDs preoperatively, it is 
imperative to ensure that this is in agreement 
with the manufacturer’s indications, and 
minimize the risk of hypotension by using 
appropriate monitoring and interventions. 
Concurrent administration of drugs that may 
compromise renal autoregulation and decrease 
blood pressure (for example ACE inhibitors) is 
an independent factor that increases the risk of 
renal injury during anaesthesia, and it should be 
considered an absolute contraindication for 
pre-anaesthetic NSAID administration.

&HZIVWI�IǺIGXW
8he most relevant side eǺects of NSAI)s 
depend mainly on P, inhibition, and include 
renal (azotaemia, in more severe cases papillary 
necrosis) and gastrointestinal (vomiting, 
diarrhoea, melaena, and ulcerations, more 
freUuently pyloric and duodenal� toxicity. P,s 
have a cytoprotective eǺect in the stomach and 
gastrointestinal system. In the kidney, P,s play 
an important role in regulating renal blood Ǽow, 
especially in the presence of hypotension. P,s 
are also involved in central nervous system 
function, embryo implantation, placental 
development and platelet aggregation. Despite 
the role of C4<�ȶ in maintaining homeostasis, it 
seems that greater inhibition of C4<�ȶ over 
C4<�1 
i.e. use of Ƶcoxibsƶ� may confer greater 
safety to NSAIDs, at least concerning 
gastrointestinal side eǺects 
Lobetti and /oubert, 
ȶȉȉȉ; Parton et al., ȶȉȉȉ; )owers et al., ȶȉȉ6; 
Frendin et al., ȶȉȉ6; Craven et al., ȶȉȉ7; ;ooten 
et al., ȶȉȉ8; ,owan et al., ȶȉ11; 2ullins et al., 
ȶȉ1ȶ; Surdyk et al., ȶȉ1ȶ; 2onteiro�Steagall et al., 
ȶȉ1ȴ; Surdyk et al., ȶȉ1ȴ; Snow et al., ȶȉ14�.

Long-term use: Many studies have been 
performed to investigate eǽcacy of long�term 
NSAID administration, mostly in animals with 
osteoarthritis. Safety and tolerability are 
considered secondary outcomes in most 
studies, and this results in a signiǻcant 
diǺerence in deǻnition, incidence and severity of 
side eǺects reported. A review of reported side 
eǺects suggest that on larger samples, the 
incidence of side eǺects is about ȴƳȍ	 for most 
NSAIDs, with greater incidence in elderly 
animals and when small samples were 
considered (Luna et al., ȶȉȉ7; 2onteiro�Steagall 
et al., ȶȉ1ȴ�.

The safety of long-term administration of 
carprofen (full dose) has been investigated for 
periods up to 84 days, demonstrating an 
improvement of lameness, which was greater in 
dogs that had been lame for less than 6 
months; side eǺects reUuiring interruption of the 
treatment were observed in approximately ȴ	 
of dogs, with diarrhoea and vomiting being 
most common, and liver toxicosis being 
observed in two dogs (Lipscomb et al., ȶȉȉȶ; 
Mansa et al., ȶȉȉ7�.

Eǽcacy and safety of mavacoxib and 
carprofen 
full dose, not minimum eǺective 
dose) have been compared in dogs with 
oestheoarthritis for a period of 1ȴ4 days, with 
both drugs improving clinical signs of the 
disease. Adverse eǺects, mostly transient 
gastrointestinal side eǺects, were observed in 
approximately half of the dogs, and 
approximately ȶ.ȍ	 of the dogs were excluded 
from the study due to severe side eǺects 
possibly linked to the treatment (sepsis in a 
mavacoxib-treated dog, gastrointestinal 
ulcerations in two carprofen-treated dogs) 
(Payne-Johnson et al., ȶȉ1ȍ�.

Clinical eǽcacy and tolerability of cimicoxib 
administered for ȴȉ days has been investigated 
in dogs with osteoarthritis, demonstrating 
improved locomotion, but the study was not 
designed to draw robust conclusions on side 
eǺects 
2urrell et al., ȶȉ14�.

Eǽcacy and adverse events after 
robenacoxib or carpofen administration for 1ȶ 
weeks in dogs with osteoarthritis have been 
compared, demonstrating similar eǽcacy. 
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Transient diarrhoea or vomiting were reported in 
ȶȴ	 and ȶ4	 of dogs receiving robenacoxib and 
carprofen, respectively. Serious hepatic adverse 
eǺects occurred in both groups in 1.ȍ	 of dogs; 
however, in all cases pre-existing liver disease 
was suspected (Reymond et al., ȶȉ11�.

Eǽcacy and tolerability of ǻrocoxib and 
carprofen administered for ȴȉ days have been 
compared demonstrating a greater 
improvement of lameness scores with ǻrocoxib, 
with incidence of adverse eǺects 
anorexia, 
diarrhoea, emesis, polydipsia� being ȶȉ	 and 
ȴ1	 for ǻrocoxib and carprofen, respectively 
(Pollmeier et al., ȶȉȉ6�.

2ost studies in cats investigate the eǽcacy 
and safety of long-term treatment with 
meloxicam and focus the attention on particular 
subgroups of animals: cats with ostheoarthritis 
and chronic renal failure. 8he only side eǺects 
noticed in 4	 of cats with ostheoarthritis treated 
with meloxicam 
ȉ.ȉ1Ƴȉ.ȉȴ mg�kg� for a mean 
period of ȍ.8 months was gastrointestinal upset, 
and the eǽcacy was Nudged as good or 
excellent in 8ȍ	 of cases. 8wo studies 
investigated the eǺect of meloxicam 
administration on progression of renal disease in 
cats, both demonstrating that administration of a 
low dose is safe in cats with stable chronic 
kidney disease, and even suggesting that 
administration of meloxicam may slow down 
progression of the renal condition, possibly 
because of its anti�inǼammatory eǺect. Although 
this is very promising, use of meloxicam in cats 
with renal disease should be cautious and 
based on a riskƳbeneǻt analysis and owner 
informed consent, as this condition is a 
contraindication according to the manufacturer 
(Lascelles et al., ȶȉȉ1; ,unew et al., ȶȉȉ8; 
,owan et al., ȶȉ11; ȶȉ1ȶ; ,uillot et al., ȶȉ1ȴ�.

Individual drugs
+igure ȍ.ȴ details clinical use of NSAI)s in 
speciǻc conditions.

Robenacoxib: In cats, robenacoxib is ȍȉȉ times 
more selective towards C4<�ȶ than C4<�1; in 
dogs it is 14ȉ times more selective. Peak 
plasma concentration occurs 1 hour after 
subcutaneous administration and ȴȉ minutes 

after oral administration; it is highly protein 
bound and undergoes liver metabolism. Its 
terminal half-life is short after subcutaneous 
administration 
1.ȶ h in dogs, 1.1 h in cats�, with 
longer persistence in inǼamed tissues. In 
experimental models of osteoarthritis in dogs, 
robenacoxib demonstrated quicker penetration, 
higher concentration, and longer permanence 
in inǼamed Noints compared with healthy ones. 
Excretion is biliary 
7ȉ	 in cats, 6ȍ	 in dogs� and 
renal. ,astrointestinal side eǺects are fairly 
common in cats (vomiting), and common in 
dogs. Robenacoxib must be taken without food 

at least ȴȉ minutes before or after a meal�, 
otherwise oral bioavailability will be signiǻcantly 
decreased (King et al., ȶȉ1ȉ; Schmid et al., ȶȉ1ȉ; 
Silber et al., ȶȉ1ȉ; Pelligand et al., ȶȉ14; Borer et 
al., ȶȉ16�.

Tolfenamic acid: Tolfenamic acid is a 
preferential C4<�ȶ inhibitor; maximum plasma 
concentration occurs ȶ hours after 
subcutaneous and intramuscular administration 
and 1 hour after oral administration in dogs, and 
after 1 hour in cats, as per the summary of 
product characteristics. It highly binds to 
plasma proteins. Its elimination half-life is 
approximately 6.ȍ hours in dogs, and it is 
subNect to signiǻcant enterohepatic 
recirculation. Metabolites are excreted in the 
urine. Maximum concentration in exudate and 
transudate is achieved in 4.ȍ hours or more 
(McKellar et al., 1994b�.

Mavacoxib: 2avacoxib is a C4<�ȶ selective 
NSAID, characterized by a very slow clearance 
and large volume of distribution, resulting in a 
terminal half�life of 8 to ȴ9 days in dogs, 
although in a small proportion of dogs it may 
exceed 8ȉ days. 4ral bioavailability is 
approaching 9ȉ	 if mavacoxib is administered 
with food. The peculiar pharmacokinetics of this 
drug allows for monthly dosing after an initial 
administration at ȶ weeks apart; therefore, this 
drug may be indicated when daily dosing is 
diǽcult due to the dogƶs temperament or 
owner’s compliance (Cox et al., ȶȉ1ȉ; ȶȉ11; Vilar 
et al., ȶȉ1ȴ; Lees et al., ȶȉ14; ;alton et al., ȶȉ14; 
Payne-Johnson et al., ȶȉ1ȍ�.
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Ketoprofen: Ketoprofen is a racemic mixture, 
preferentially inhibiting C4<�1, mostly because of 
the activity of the S(+) enantiomer. The drug is 
characteri^ed by a very short half�life 
1.ȶ h�, but 
prolonged C4<�1 inhibition in exudate, thus 
presenting inǼammatory tissue selectivity, 
similarly to robenacoxib, but without C4<�ȶ 
selectivity (Lees et al., ȶȉȉȴ; Pelligand et al., ȶȉ14�.

Carprofen: Carprofen is a racemic mixture, with a 
preferential C4<�ȶ inhibitory eǺect, but it is 
believed that other mechanisms of action may 
be involved in its anti�inǼammatory and 
analgesic eǺects. Carprofen can be detected in 
inǼammatory Ǽuid within ȶ hours and peaks at 7 
hours after intravenous administration. Its half-life 
in the dog is about 8 hours and oral 
bioavailability is greater than 9ȉ	, while in the 
cat the half-life is considerably longer, explaining 
the reduced safety margin in this species. 
)iǺerently from ketoprofen and robenacoxib, 
carprofen does not present inǼammatory tissue 
selectivity. Hepatopathy of variable severity has 
been reported in dogs treated with carprofen 
(McKellar et al., 1994a; Clark et al., ȶȉȉȴ; 8aylor et 
al., ȶȉȉ7; 2essenger et al., ȶȉ16�.

Meloxicam: 2eloxicam is a selective C4<�ȶ 
inhibitor. It has an oral bioavailability in excess of 
9ȉ	, and peak plasma concentration is 
achieved in approximately 8 hours in dogs and 
ȴ hours in cats after oral administration. 
Administration with food may result in a delay in 
oral absorption. Its elimination half-life is 
approximately ȶ4 hours both in the cat and the 
dog, with the majority of the metabolites 
excreted in the faeces. Meloxicam is also 
formulated as an oromucosal spray, which may 
make administration easier in some dogs 
(Montoya et al., ȶȉȉ4; Carroll et al., ȶȉ11�.

Firocoxib: +irocoxib is a selective C4<�ȶ 
inhibitor, with an oral bioavailability of ȴ7	 after 
administration to fasted dogs. Administration 
with food does not aǺect bioavailability, but will 
delay absorption. Peak plasma concentration is 
achieved 1.ȶȍ hours after oral administration to 
fasted dogs, and the elimination half�life is 7.8 
hours. Metabolism is hepatic and metabolites 

are eliminated in the bile. Steady state 
concentration is achieved after ȴ days of dosing, 
according to the summary of product 
characteristics and further research (Pollmeier 
et al., ȶȉȉ6; Ryan et al., ȶȉ1ȉ�.

Cimicoxib: Cimicoxib is a very selective C4<�ȶ 
inhibitor. 4ral bioavailability is 44	, and it is not 
signiǻcantly aǺected by feeding status. 8ime to 
peak plasma concentration is ȶ.ȶȍ hours and 
the elimination half�life is 1.4 hours, with the 
major metabolite being eliminated in bile, and 
its glucuronide conjugate in urine. Population 
pharmacokinetics in dogs has identiǻed slow 
metabolizers, with the half-life twice as long in 
some cases. Despite the short half-life, clinical 
trials have determined that once daily 
administration is clinically appropriate 

,randemange et al., ȶȉ1ȴ; 0im et al., ȶȉ14; 
Murrell et al., ȶȉ14; Schneider et al., ȶȉ1ȍ�.

Grapiprant: This is a new non-COX inhibiting 
NSAI). It targets the EP4 prostaglandin 
receptor, which is the primary mediator of 
canine osteoarthritis pain and inǼammation.

Local anaesthetics
The pharmacology of local anaesthetics is 
relevant because of their local eǺect and 
systemic absorption from the site of 
administration after performing a locoregional 
techniUue, and because of the systemic eǺects 
and disposition of lidocaine after intravenous 
administration.

Although modern local anaesthetics are 
safer than their predecessors, they are not 
devoid of side eǺects, and severe adverse 
reactions are still possible, although rare. It is 
therefore crucial to understand the 
pharmacology and toxicity of these compounds 
and to choose the dose, volume and 
concentration in view of the desired eǺects.

It is necessary to point out, before further 
discussing local anaesthetics, that currently 
there are only two licensed formulations for 
cats and dogs (lidocaine with adrenaline and 
procaine with adrenaline), and the licence terms 
limit their use to nerve blocks, paravertebral 
nerve blocks and local inǻltration.
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Structure–activity relationship
Local anaesthetics typically consist of a 
hydrophilic amine domain and a hydrophobic 
domain, separated by an ester or amide linkage. 
They are synthetic derivatives of cocaine, the 
ǻrst compound used for its local anaesthetic 
properties. The local anaesthetics currently 
used are mostly amides, as esters are more 
likely to cause allergic reactions. Amide 
anaesthetics are considerably more stable than 
esters, and they can even be autoclaved. As a 
rule of thumb, local anaesthetics whose name 
contains an Ƶiƶ before the Ƶcaineƶ suǽx have an 
amide linkage (lidocaine, bupivacaine, 
ropivacaine� 
8ucker and 2ather, 1979; Aguirre et 
al., ȶȉ1ȶ; Becker and Reed, ȶȉ1ȶ�.

Local anaesthetics are chiral compounds, 
therefore exist as stereoisomers, and the two 
enantiomers may present diǺerent 
pharmacokinetic and pharmacodynamic 
characteristics. Bupivacaine, for example, is the 
racemic mixture of two enatiomers (R(+) and 
S
Ƴ��, one of which 
S
Ƴ�� is marketed as 
levobupivacaine) and presents less 
cardiotoxicity. Similarly, ropivacaine is an 
S-enantiomer (Aguirre et al., ȶȉ1ȶ; Becker and 
Reed, ȶȉ1ȶ; Patel and Sadoughi, ȶȉ14�.

;hile ester anaesthetics are metaboli^ed 
by pseudocholinesterase, amide anaesthetics 
require extensive liver metabolism. The rate of 
removal from the site of injection is crucial for 
delivering the drug to the systemic circulation 
and the site of metabolism 
and toxicity�; 
therefore, addition of a vasoconstrictor in the 
formulation increases the duration of action and 
reduces systemic toxicity 
Braid and Scott, 1966; 
Miranda et al., ȶȉ16�. Similarly, the total dose of 
anaesthetic administered aǺects the duration of 
action and the risk of toxicity.

Local anaesthetics block nerve conduction 
by reversibly binding to the voltage-gated 
sodium channels in the nerve, with greater 
aǽnity for the channel in the active state. 8he 
site of action is intracellular, and the ionized 
water-soluble formulation is converted to the 
un-ionized lipid soluble formulation which is 
able to cross cell membranes, because of the 
diǺerence between the anaesthetic p0 and the 
pH of tissues. The greater the pK of the local 

anaesthetic, the smaller the un-ionized fraction 
will be at body pH, delaying the onset of action. 
Infected and inǼamed tissue has a lower p- and 
greater perfusion than normal tissue, so the 
eǺect and duration of action of local 
anaesthetics may be decreased, to the point of 
making them ineǺective in the event of local 
inǻltration 
Schol^, ȶȉȉȶ; Becker and Reed, 
ȶȉȉ6; Paganelli and Popescu, ȶȉ1ȍ�.

The pH of local anaesthetic solutions is 
generally low; therefore, they may cause an 
intense burning sensation at the site of injection, 
and this could be relevant in conscious, 
sedated, or lightly anaesthetized animals. 
Alkalinization of local anaesthetic solutions with 
bicarbonate may reduce the burning sensation 
and reduce the onset time of the eǺect, 
increasing the un-ionized form, although 
excessive alkalinization will result in 
precipitation 
Englesson, 1974; 8ucker, 1986; 
Patel and Sadoughi, ȶȉ14�.

Perineural administration
Sodium channel blockade reduces the 
excitability of the cell membrane, thus aǺecting 
the ability of the cell to depolari^e. ;hen a 
critical number of sodium channels are blocked 
in a nerve ǻbre, propagation of electrical signals 
stops. +or myelinated ǻbres, a minimum of three 
Ranviers’ nodes have to be blocked to stop 
propagation of electrical signals; however, 
incomplete blockade of more nodes may still 
be eǺective, provided that the concentration of 
the anaesthetic used is not too low, in which 
case the block becomes inconsistent.

8he larger the nerve ǻbre, the more 
anaesthetic is needed to block conduction, and 
blockade of unmyelinated ǻbres reUuires more 
anaesthetic compared with myelinated ǻbres of 
the same diameter. Clinically, blockade caused 
by local anaesthetics shows a diǺerential onset 
according to ǻbre diameter and type, ǻrst 
aǺecting nociception, then thermal sensation, 
and ǻnally motor function. 8his is because 
nociception is transmitted by C ǻbres 
(unmyelinated, but very small) and Aδ ǻbres 
(myelinated, and of small diameter), while motor 
ǻbres are myelinated and considerably larger. 
Recovery of function follows the reverse order, 
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with nociceptive ǻbre function returning last. 
8he proǻle of diǺerential recovery depends on 
the concentration and the anaesthetic molecule 
used, with lower concentrations having less 
eǺect on motor function, and some 
anaesthetics (bupivacaine, levobupivacaine and 
ropivacaine) presenting a more evident 
diǺerential eǺect on motor and sensory ǻbres 
during the oǺset period 
Aguirre et al., ȶȉ1ȶ�.

Duration of action of local anaesthetics 
depends mostly on their protein binding, with 
increased protein binding resulting in longer 
duration of action, because of a slower clearance 
from the administration site. Unfortunately, a high 
degree of protein binding also results in more 
anaesthetic binding to non�speciǻc sites in the 
tissue adjacent to the nerve to be anaesthetized, 
with a slower onset of action. Administration of 
larger doses will prolong the duration of action, 
and also result in a faster onset. Addition of 
vasoconstrictors (generally adrenaline 
1�1ȉȉȉȉȉƳ1�ȶȉȉȉȉȉ� prolongs the duration of 
action of local anaesthetics by decreasing their 
clearance, and the eǺect is more relevant for 
those with a short duration of action (i.e. 
prilocaine, lidocaine�. ;hile most local 
anaesthetics at clinical doses cause vasodilation, 
ropivacaine causes vasoconstriction, which 
explains its longer duration of action (Aguirre et 
al., ȶȉ1ȶ; Becker and Reed, ȶȉȉ6�.

Epidural administration
;hen administered epidurally, the main site of 
action of local anaesthetics is the nerve roots 
leaving the spinal cord, where the meninges 
taper oǺ and the anaesthetic can easily reach 
the nerve. Part of the local anaesthetic, 
especially if administered at high concentrations, 
will penetrate the meninges and reach the 
spinal cord. The arachnoid membrane accounts 
for 9ȉ	 of the resistance to drug migration. 
Transmeningeal uptake may also be promoted 
by addition of vasoconstrictors, which reduce 
systemic absorption, therefore maintaining a 
high concentration of drug in the epidural space 
that drives the uptake. 8he eǺect is less 
pronounced for ropivacaine, because of its 
intrinsic vasoconstrictor eǺect. 8he preferential 
extramedullary site of action can be exploited, 

using speciǻc combinations of volume and 
concentration, to cause segmental anaesthesia, 
therefore aǺecting only the nerves bathed by 
the local anaesthetic. The result is a ‘belt’ of 
anaesthesia, with minimally aǺected sensory 
and motor function cranially and caudally to the 
site of administration. The local anaesthetic is 
removed from the epidural space mostly by 
venous drainage and systemic absorption, 
distribution in the epidural fat and 
transmeningeal uptake, but also by exiting the 
spinal canal via the intervertebral foramen.  
The larger the volume of drug administered, the 
longer the duration of action 
Burm, 1989; 
Feldman et al., 1997; Clement et al., 1999; Rose 
et al., ȶȉȉ7; RataNc^ak�Enselme et al., ȶȉȉ7; 
4ƶ)onohoe and Pandit, ȶȉ1ȶ; Siafaka, n.d.�.

Subarachnoid ‘spinal’ administration
The site of action and the disposition of local 
anaesthetics administered in the subarachnoid 
space (spinal, subarachnoid or intrathecal 
anaesthesia� are considerably diǺerent from 
those of epidurally administered anaesthetics, 
as the anaesthetic is administered within the 
cerebrospinal Ǽuid 
CS+�. 8he sites of action for 
drugs injected in the subarachnoid space are 
both the spinal cord and the nerve roots. Since 
all neural structures are exposed to the local 
anaesthetic, they are all aǺected by the block, 
resulting in sensory, motor and autonomic 
blockade. To some extent, this could be 
considered a ‘temporary chemical cordectomy’, 
although the extent of penetration into the 
spinal cord and nerve roots will depend on the 
amount and concentration of drug used.

The disposition of drugs administered 
intrathecally is still poorly understood, but 
possible mechanisms could be epidural 
diǺusion, spinal cord diǺusion, and bulk 
removal by CSF turnover. Regardless of the 
exact mechanism, the duration of action of 
intrathecal anaesthetics is considerably shorter 
than epidural administration and depends on 
the total amount of drug administered and, to 
some extent, on its concentration, with lower 
concentrations having a shorter eǺect 
(Clement et al., 1999; Rose et al., ȶȉȉ7;  
Sarotti et al., ȶȉ11; Sarotti et al., ȶȉ1ȴ; )e 
,ennaro et al., ȶȉ14�.
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Other routes
Other commonly used routes of administration 
for local anaesthetics are intra-articular, 
intrapleural and intraperitoneal. ;hile there is 
little concern in terms of systemic toxicity after 
intra-articular administration, the absorption 
rate from the pleural and peritoneal space is 
signiǻcant, resulting in potentially toxic 
concentrations if large doses are administered. 
In cats, intraperitoneal administration of ȶ mg�
kg bupivacaine ȉ.ȍ	 did not result in systemic 
toxicity with peak plasma concentration 
occurring ȴȉ minutes after administration, and 
had an elimination half�life of approximately ȍ 
hours, suggesting that this dose and route of 
administration for bupivacaine may be safe, at 
least in the presence of a normal peritoneum. 
The major concern after intra-articular 
administration is chondrotoxicity. Studies in 
humans have demonstrated that this risk is 
signiǻcant for repeated administrations and 
infusions, while it is less clinically relevant after 
single administration. In vitro studies have 
demonstrated dose- and time-dependent 
chondrotoxicity for all local anaesthetics. A 
study in dogs has demonstrated chondrotoxicity 
for both lidocaine and bupivacaine after single 
administration with steroids in the shoulder joint 
(Aguirre et al., ȶȉ1ȶ; )i Salvo et al., ȶȉ14, ȶȉ1ȍ; 
Sherman et al., ȶȉ1ȍ�.

Liposomal bupivacaine
A liposomal bupivacaine formulation has been 
licensed by the US Food and Drug 
Administration for use in dogs undergoing 
cranial cruciate surgery. Liposomal bupivacaine 
has been licensed for use in humans since ȶȉ11, 
as a single dose local inǻltration analgesic 
techniUue. After inǻltration in soft tissues at the 
end of surgery, bupivacaine is slowly released 
from the vesicular liposomes, resulting in 
sustained analgesia for several days. In practical 
terms this is equivalent to continuous infusion 
of local analgesics using a wound soaking 
catheter, but without the possible catheter-
related complications. This method of 
administration does not allow the exploitation of 
one of the most relevant advantages of local 
anaesthesia: preventive analgesia, which can be 

achieved only with pre-incisional administration 

Chahar and Cummings, ȶȉ1ȶ; Viscusi et al., 
ȶȉ14; /oshi et al., ȶȉ1ȍ; Aratana, ȶȉ16; Lascelles 
and 0irkby Shaw, ȶȉ16�.

Intravenous lidocaine
Unlike other local anaesthetics, lidocaine can 
be safely administered as an intravenous 
infusion due to its limited toxicity, at least in 
dogs. In cats, the margin of safety is smaller; 
therefore, there is a greater risk of side eǺects. 
;hile its use as an antiarrhythmic or its role in 
ischaemic reperfusion injury and shock are not 
the subject of this handbook, intravenous 
lidocaine infusion can be used to provide 
perioperative analgesia in the hospitalized 
animal. Lidocaineƶs eǽcacy in treating 
neuropathic pain has been reported in humans 
since the 198ȉs, in particular to treat post�
herpetic, diabetic and chemotherapy-induced 
neuropathy. Its eǽcacy is supported by a 
Cochrane review (Kranke et al., ȶȉ1ȍ�. 8he most 
plausible mechanism of action of lidocaine in 
this setting is the blockade of sodium channels, 
reducing ectopic ǻring of damaged nerves and 
neurons. InNured ǻbres and neurons are more 
sensitive to lidocaine at low doses because of 
the characteristic upregulation of sodium 
channels observed after the injury. The 
response to lidocaine administration may be 
variable, depending on the type of sodium 
channel that is upregulated, as lidocaine is 
more eǺective in blocking tetrodotoxin�resistant 
sodium channels compared with tetrodotoxin-
sensitive ones, with the former being mostly 
upregulated in nerves after injury. The analgesic 
and minimum alveolar concentration (MAC) 
sparing eǺect of systemic lidocaine has been 
demonstrated in the dog, although currently 
there are no systematic studies investigating its 
eǽcacy in treating neuropathic pain syndromes, 
and the current evidence is limited to case 
reports, expert opinion, and the known eǽcacy 
in human beings. Unfortunately, the use of 
intravenous lidocaine infusions to treat 
neuropathic pain is limited to the hospital 
setting; until a few years ago, mexiletine was 
available as an oral alternative to continue 
therapy at home in dogs that had a positive 
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response to lidocaine. Despite this no longer 
being a possibility, a positive response to 
lidocaine infusion is still an invaluable tool to 
diagnose neuropathic pain, in view of utilizing 
other drugs inhibiting or blocking sodium 
channels. In a clinical setting, lidocaine infusion 
plays a big role, at least in dogs, in the control of 
pain syndromes that are poorly responsive to 
opioids and NSAIDs. The commonly used 
protocol suggests a loading dose of 1Ƴȶ mg�kg, 
followed by a continuous infusion of ȶƳȴ mg�
kg�h. Commonly observed side eǺects are 
sedation and reduced appetite, but they are 
generally mild and self-limiting, and rarely 
require discontinuation of the therapy, 
especially in the presence of neuropathic pain 

,aler et al., 1996; /olliǺe et al., ȶȉȉ7; -utson et 
al., ȶȉ1ȍ; Papapetrou et al., ȶȉ1ȍ; Pr^eklasa�
2us^yĕska et al., ȶȉ16�.

Transdermal administration
Lidocaine can also be delivered transdermally 
using a patch, which is licensed to treat 
postherpetic neuralgia (PHN) pain in humans. 
The drug transferred to the skin is believed to 
induce local analgesia by inhibiting 
spontaneous discharge of injured small 
nociceptive ǻbres 
C and Aδ), without 
signiǻcantly aǺecting the function of large 
sensory ǻbres, therefore preserving sensation. 
;hile lidocaine patches are an eǺective 
treatment for PHN pain in human patients, they 
appear less eǺective in treating neuropathic 
pain of diǺerent origin. 8he role of lidocaine 
patches in treating postoperative pain in 
humans is still controversial, with a few studies 
and case reports reporting some eǽcacy, and 
meta-analyses suggesting that the overall 
eǺect is negligible.

Systemic absorption is minimal, and not 
suǽcient to support a systemic eǺect of the 
drug. Studies in dogs and cats have 
demonstrated minimal systemic absorption, as 
in humans, and suggested that the patch may 
deliver lidocaine for up to ȶ days after 
application on intact skin in dogs, and up to ȴ 
days in cats. A recent study suggests that 
absorption may be greater if the patch is 
applied directly over a skin incision in dogs. 

Currently the author [FC] is not aware of any 
prospective study or even case report 
supporting the eǽcacy of lidocaine patches in 
providing analgesia in dogs and cats, despite 
the products being available and having been 
used for many years (Meier et al., ȶȉȉȴ; Burch et 
al., ȶȉȉ4; ;eiland et al., ȶȉȉ6; 0o et al., ȶȉȉ7; 
;eil et al., ȶȉȉ7; 0o et al., ȶȉȉ8; Saber et al., 
ȶȉȉ9; ,ilhooly et al., ȶȉ11; Bai et al., ȶȉ1ȍ; 
Joudrey et al., ȶȉ1ȍ�.

Toxicity
Cardiovascular and neurological toxicity are 
maNor side eǺects secondary to systemic 
absorption or administration of local 
anaesthetics. At high concentrations, local 
anaesthetics also aǺect potassium and calcium 
channels, and this could further contribute to 
systemic toxicity (Nakahira et al., ȶȉ16�.

The most common causes of severe 
systemic toxicity are accidental intravascular 
administration and rapid systemic absorption 
after administration of large doses of 
anaesthetics. Neurological signs of toxicity are 
depression and twitching, progressing to 
generalized seizures (Cox et al., ȶȉȉȴ; Beecroft 
and )avies, ȶȉ16�. 8oxic doses after intravenous 
administration have been well characterized in 
dogs, suggesting an acute neurological toxicity 
occurring for doses of bupivacaine and 
ropivacaine greater than ȶƳȴ mg�kg, and 
greater than 1ȉ mg�kg for lidocaine 
+eldman et 
al., 1989�.

Cardiovascular toxicity presents as 
progressive cardiovascular depression, with 
arrhythmias, including tachycardia, ventricular 
tachycardia and ventricular ǻbrillation. In a 
continuous intravenous infusion model, the 
cumulative dose that caused cardiovascular 
collapse was ȶ1 mg�kg for bupivacaine, ȶ7 mg�
kg for levobupivacaine, 4ȶ mg�kg for 
ropivacaine and 1ȶ7 mg�kg for lidocaine. ;hile 
all dogs in the lidocaine group could be 
resuscitated, mortality rates were ȍȉ	 for 
bupivacaine, ȴȉ	 for levobupivacaine, and 1ȉ	 
for ropivacaine overdose. This study also neatly 
demonstrates that cardiotoxicity is aǺected by 
stereoselectivity, as levobupivacaine appears to 
be less toxic than bupivacaine 
,roban et al., 
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ȶȉȉ1�. It should be appreciated that the dose 
was a cumulative dose administered over a 
signiǻcant amount of time and not as a rapid 
bolus. For comparison, another study reported a 
single rapid intravenous bolus of 11 mg�kg of 
bupivacaine to cause severe cardiovascular 
depression in dogs (Liu et al., 198ȴ�.

A study in cats demonstrated that, in a 
model of continuous intravenous infusion, 
neurotoxicity occurred at 1ȶ mg�kg for lidocaine 
and 4 mg�kg for bupivacaine. 8he cardiotoxic 
dose was found to be 47 mg�kg for lidocaine 
and 18 mg�kg for bupivacaine. ;hile all cats in 
the lidocaine group could be resuscitated, ȶ�1ȉ 
cats in the bupivacaine group could not 

Chadwick, 198ȍ�.

It should be pointed out that these toxic 
doses are all obtained administering the drug 
intravenously, thus they represent the clinical 
scenario of accidental intravenous 
administration of a supra-clinical dose of local 
anaesthetic, not the uncomplicated use in 
locoregional anaesthesia (Aprea et al., ȶȉ11�.

Published data about toxic intravenous 
doses should be taken with a pinch of salt, as 
the rate of absorption from tissues should be 
taken into account in a clinical setting, and 
therefore the current suggested maximum dose 
is likely to be fairly conservative, as 
demonstrated by clinical studies in humans. The 
risk of toxicity probably is greater in smaller 
animals, as a relatively small increase in the 
administered volume results in a greater 
increase of the amount of drug administered on 
the basis of body mass (Rosenberg et al., ȶȉȉ4�.

In the event of toxicity, intravenous infusion 
of a lipid emulsion has been shown to dramati-
cally improve haemodynamic side eǺects of 
bupivacaine overdose in experimental settings, 
and there are case reports describing its 
successful clinical use in veterinary medicine 
(Feldman et al., 1991; ;einberg et al., ȶȉȉȴ; 
O’Brien et al., ȶȉ1ȉ�. It is widely used in humans, 
although recently its eǽcacy and safety have 
been questioned (O’Brien et al., ȶȉ1ȉ; Picard 
and 2eek, ȶȉ16; Rosenberg, ȶȉ16�. Lipid rescue 
protocols reported in veterinary medicine 
suggest infusing 1.ȍ ml�kg Intralipid ȶȉ	 over 
1ȉƳȴȉ minutes, and repeating this if necessary 


;einberg et al., ȶȉȉȴ�. If lipid rescue is  
not available, symptomatic treatment (anti-
convulsants, antimuscarinics, antiarrhythmics, 
inotropes, vasopressors and Ǽuids� can  
be attempted to control clinical signs while  
the toxic drug is cleared by the body (Aprea  
et al., ȶȉ11�.

Alpha-2 agonists
Alpha�ȶ agonists such as medetomidine and 
dexmedetomidine (its active enantiomer) are 
widely used in small animal practice for 
sedation and pre-anaesthetic medication. They 
also have analgesic properties. They bind to 
alpha�ȶ adrenergic receptors in the cerebral 
cortex and locus coeruleus of the brain, causing 
sedation, analgesia and a reduction in 
sympathetic tone, and in the dorsal horn of the 
spinal cord, causing analgesia. The mechanism 
of analgesia is complex and not well 
understood. Agonism of alpha�ȶ receptors in 
peripheral and pulmonary blood vessels causes 
vasoconstriction, hypertension, reǼex 
bradycardia and decreased cardiac output. 
4ther eǺects include hypothermia, decreased 
gastrointestinal motility, diuresis and 
hyperglycaemia. All these eǺects are dose�
dependent, and can be antagonized using 
atipamezole, although this also removes any 
analgesic eǺect.

Because of their sedative and 
cardiovascular eǺects, alpha�ȶ agonists are 
unsuitable for use as the primary or sole 
analgesic, but may provide additional analgesia 
when used as part of an anaesthetic protocol. 
They act synergistically with opioids. The 
analgesic eǺect is of a shorter duration than the 
sedative eǺect, and reUuires higher plasma 
concentrations. They may be useful for treating 
neuropathic pain (Murrell and Hellebrekers, 
ȶȉȉȍ�.

Clinical use
Inclusion of alpha�ȶ agonists as part of the 
sedation or pre-anaesthetic protocol may 
provide additional analgesia for the patient. 
-owever, because of the cardiovascular eǺects 
of these drugs, they are usually reserved for 
healthy patients without cardiac disease.
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Low-dose intravenous infusions are useful 
intraoperatively as part of a balanced 
anaesthesia technique to reduce anaesthetic 
requirements and postoperatively to provide 
titratable sedation and analgesia. 
)exmedetomidine infusion 
1 ƌg�kg�hour� has 
been shown to be as eǺective to a morphine 
infusion 
ȉ.1 mg�kg�hour� for providing 
analgesia following major surgery in dogs 
without adverse eǺects 
Valtolina et al., ȶȉȉ9�. 
Dogs receiving dexmedetomidine in this study 
had lower heart rates and higher diastolic blood 
pressure than dogs receiving morphine, but 
these were still within acceptable ranges. The 
cardiovascular eǺects of an infusion are less 
severe than those that occur following 
intravenous or intramuscular injection of a bolus 
dose. Suggested doses for clinical use are 1Ƴȴ 
ƌg�kg�hour for medetomidine and ȉ.ȍƳȶ ƌg�
kg/hour for dexmedetomidine, although the 
dose can be adjusted to achieve the desired 
eǺect. 8o achieve an appropriate plasma 
concentration of the drug quickly, an initial 
intravenous bolus is usually recommended. The 
aim should be a calm patient that can still 
function normally, i.e. eat, drink and ambulate, 
unless more profound sedation is required. 
Volumes used are very small so the solution 
must be diluted carefully, and an infusion pump 
or syringe driver should be used.

In locoregional anaesthesia, addition of 
alpha�ȶ agonists to the local anaesthetic 
solution signiǻcantly prolongs the duration of 
eǺect. +or example, a techniUue for sciatic and 
femoral nerve blocks using dexmedetomidine 

ȉ.1 ƌg�kg for each block� combined with 
bupivacaine has been described (Bartel et al., 
ȶȉ16�. 4nly preservative�free solutions should 
be used for epidural or spinal anaesthesia.

NMDA receptor antagonists
N-methyl-Ȳ-aspartate (NMDA) receptors are 
located in the brain and spinal cord. Activation 
occurs after repeated or widespread input from 
aǺerent neurones carrying nociceptive signals 
(temporal and spatial summation). NMDA 
receptor activation results in prolonged 
depolarization of second order dorsal horn 
neurones, a phenomenon known as ‘wind-up’, 

which can result in remodelling of the central 
nervous system and ultimately alter the animal’s 
perception of future painful and non-painful 
stimuli (central sensitization). Drugs that 
antagonize NMDA receptors are analgesic and 
can also help prevent central sensitization, 
secondary hyperalgesia and chronic pain.

Ketamine
Ketamine is a dissociative anaesthetic and 
analgesic that antagonizes NMDA receptors in 
the central nervous system. It also acts at other 
receptors including opioid receptors, and 
inhibits serotonin and dopamine reuptake. 
0etamine is now a Schedule ȶ Controlled )rug 
in the UK and must be kept in a locked 
cupboard with detailed records of its acquisition 
and use.

Effects: Ketamine’s properties and uses vary 
with dose. At doses greater than ȍ mg�kg 
intravenously or intramuscularly it can be used 
to induce dissociative anaesthesia, at lower 
doses it can be used as part of a sedation 
protocol, and at very low doses 
ȉ.ȍƳ1 mg�kg� it 
is an eǺective somatic analgesic. Because of its 
adverse eǺects 
dysphoria, excitement, 
increased muscle tone, seizures in dogs), 
ketamine should not be used alone except at 
very low doses, and it is usually combined with 
an alpha�ȶ agonist or ben^odia^epine for this 
reason. It can cause increased salivation and 
nausea. 0etamine has several beneǻcial eǺects 
compared with other induction agents: it 
maintains cardiac output and blood pressure 
due to its sympathomimetic eǺects with little 
eǺect on blood vessels. It also causes 
bronchodilation, preserves laryngeal reǼexes 
and patients usually breathe well. However, 
ketamine increases cerebral blood Ǽow and 
cerebral oxygen demand, which may result in 
increased intracranial pressure. Used alone, it 
increases intraocular pressure. In dogs, 
ketamine is metabolized in the liver 
(norketamine is an active metabolite) and 
excreted in urine; in cats, it is mostly excreted 
unchanged in urine and therefore its  
eǺects may be prolonged in cats with  
renal insuǽciency.

Ch05 Pain Management.indd   68 19/12/2018   10:36

V
e

tB
o

o
ks

.i
r



69

(LETXIV�5  |  Pharmacological treatment of pain

Clinical use:
Sedation and anaesthesia induction: If used as 
part of the sedation or induction protocol prior to 
painful procedures, ketamine probably 
contributes signiǻcantly to analgesia and helps 
prevent central sensitization. Ketamine 
(combined with a benzodiazepine) can be a 
good choice for trauma patients because of its 
beneǻcial cardiorespiratory and analgesic 
properties, but it is not usually recommended 
for head trauma patients. It should be avoided in 
patients with intracranial disease, hypertrophic 
cardiomyopathy, or severe ocular trauma.

Intraoperative analgesia: Ketamine can be 
administered by intravenous infusion 
ȍƳȶȉ ƌg�
kg/min) or by intermittent intravenous boluses 
during anaesthesia 
ȉ.ȍƳ1 mg�kg�. After a bolus 
it is quite common to see transient apnoea or a 
change in respiratory pattern. Ketamine infusion 
has been shown to reduce inhalant anaesthetic 
requirements.

Postoperative analgesia: Ketamine can be 
administered as a low-dose intravenous 
infusion 
ȶƳ1ȉ ƌg�kg�min� to provide analgesia 
in the postoperative period. Adverse eǺects are 
rarely seen at such low doses. ;agner et al. 

ȶȉȉȶ� demonstrated that following forelimb 
amputation, dogs receiving ketamine 
1ȉ ƌg�
kg�min intraoperatively followed by ȶ ƌg�kg�
min for 18 hours postoperatively� had lower pain 
scores at 1ȶ and 18 hours post�surgery 
compared with dogs that did not receive 
ketamine. They were perceived by their owners 
to be more active at home ȴ days after surgery. 
Similar results have been reported in humans 
and there is evidence in humans that use of 
low-dose ketamine reduces postoperative 
opioid requirement after major surgery. There is 
limited evidence regarding the optimal duration 
of ketamine infusion, but the authors usually 
use it for at least ȶ4 hours postoperatively. +or 
day patients it can be used intraoperatively, and 
postoperatively until the patient is discharged.

Treatment of chronic pain: Although not 
evidence-based, some anaesthetists 
recommend using ketamine to ‘break the pain 

cycle’ in animals experiencing chronic pain and 
hyperaesthesia. 4ptions include a one�oǺ 
subcutaneous or intravenous injection of a low 
dose of ketamine 
ȉ.ȍ mg�kg�, or admitting the 
animal for a day to administer a low-dose 
intravenous ketamine infusion.

Amantadine
Amantadine is an NMDA receptor antagonist 
available as an oral capsule or syrup, which  
can be administered at home by owners. It may 
be useful for treating chronic pain. Research  
is limited, but the recommended dose is ȴƳȍ  
mg�kg Uȶ4h in dogs and cats 
Siao et al., ȶȉ11; 
Norkus et al., ȶȉ1ȍc�. Amantadine has been 
shown to improve activity in dogs with 
osteoarthritis when combined with meloxicam 
(Lascelles et al., ȶȉȉ8�, and it has been 
successfully used to treat neuropathic pain in a 
dog (Madden et al., ȶȉ14�. It is renally excreted. 
Anecdotally, it has been reported that 
amantadine can cause vomiting in dogs.

Nitrous oxide
Nitrous oxide has long been used as an 
analgesic and anaesthetic-sparing agent in 
humans and animals. It is an NMDA receptor 
antagonist, and its intraoperative use has been 
shown to reduce post-surgical opioid 
requirements and chronic pain in humans 
(Stiglitz et al., ȶȉ1ȉ; Chan et al., ȶȉ11�. It is a gas 
that can be mixed with oxygen during 
anaesthesia, typically a ȴȉ�7ȉ or ȍȉ�ȍȉ 
oxygen:nitrous oxide mix. Use of an oxygen 
analyser or a pulse oximeter is required when it 
is used in a circle system due to the potential 
for delivery of low oxygen concentrations to 
the patient. Nitrous oxide accumulates in 
gas�ǻlled cavities and is contraindicated in 
patients with gastric dilatation and volvulus, 
pneumothorax and similar conditions. It is  
also contraindicated for patients with 
intracranial disease. Nitrous oxide causes a 
reduction in DNA synthesis, temporary bone 
marrow changes, and neurological symptoms. 
Theatre pollution with nitrous oxide must be 
avoided by use of proper scavenging; it  
should not be used during mask or  
chamber inductions.
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Antidepressants
Antidepressants are often used as part of 
multimodal analgesia in the management of 
chronic, neuropathic and persistent pain, in 
some cases with good results (Mehta et al., 
ȶȉ1ȍ; 2oore et al., ȶȉ1ȍ�.

The antidepressant most used in veterinary 
medicine to manage pain is probably 
amitriptyline, a tricyclic antidepressant (TCA), 
despite not being licensed for use in dogs and 
cats. The veterinary TCA licensed for use in 
dogs is clomipramine, which shares most of the 
pharmacological properties that may be 
relevant to pain management.

TCAs with tertiary amine structure 
(amitriptyline and clomipramine) inhibit 
reuptake of noradrenaline and serotonin, but 
they are also mild NMDA antagonists, 
antimuscarinics, voltage-gated sodium channel 
blockers, alpha�1 adrenergic receptor and -1 
histamine receptor antagonists, and activate 
descending inhibitory pathways. They also 
inhibit the NF-κB pathway, which is involved in 
promoting and maintaining neuroinǼammation 
(Lenkey et al., ȶȉȉ6; Rahimi et al., ȶȉ1ȶ; 
Zychowska et al., ȶȉ1ȍ�. Clomipramine is more 
eǺective in promoting serotonin reuptake. 8heir 
mechanism of action on nociception can be 
explained in many diǺerent ways. Interestingly, 
most of the pathways involved in neuropathic, 
chronic and persistent pain are aǺected by 
tertiary amine TCAs, which makes these drugs 
very interesting in this setting.

Amitriptyline 
1Ƴȶ mg�kg orally Uȶ4h� has 
been shown to be an eǺective treatment for 
severe recurrent idiopathic cystitis in cats, likely 
in part because of the behavioural eǺects, but 
also because of the eǺect on neuropathic pain, 
as this condition is a well known visceral pain 
syndrome, and the direct eǺect of increasing 
bladder capacity by relaxing bladder smooth 
muscles via stimulation of alpha adrenergic 
receptors 
;estropp and Buǽngton, ȶȉȉ4; 
Chew et al., ȶȉ16�.

Despite the pharmacokinetics of 
amitriptyline having been well characterized in 
dogs (Norkus et al., ȶȉ1ȍa; ȶȉ1ȍb�, there are 
only case reports relating to its use in a clinical 
setting to treat neuropathic pain, within a 

multimodal therapy approach 
2athews, ȶȉȉ8; 
Cashmore et al., ȶȉȉ9; 2oore, ȶȉ16�. 8he 
pharmacokinetic study has even raised the 
Uuestion that the current dose 
1Ƴȶ mg�kg 
orally U1ȶƳȶ4h� may be too low, considering the 
rapid metabolism of this drug by dogs.

Although in principle TCAs should be 
eǺective in the treatment of painful syndromes 
with a strong neuropathic component, for 
example, inǼammatory bowel disease, feline 
interstitial cystitis, spinal cord injuries, 
traumatic peripheral nerve injury, 
syringohydromyelia, neoplastic nerve injury 
and paraneoplastic neuropathies and diabetic 
neuropathy, no large trials have been 
published to support their eǽcacy in treating 
these conditions in small animals.

Possible side eǺects of 8CAs are sedation, 
tachycardia and, at very high doses, 
arrhythmias. It is paramount to avoid using TCAs 
in concomitance with drugs that aǺect the 
serotoninergic system, in particular tramadol, as 
the combination could precipitate serotonin 
toxicity (see ‘Serotonin toxicity’).

Steroids
,lucocorticoids are powerful anti�inǼammatory 
drugs, and thus eǺective in treating 
inǼammatory pain. ,lucocorticoids bind to a 
dedicated cytoplasmic receptor, then 
translocate to the nucleus, where they cause 
upregulation or downregulation of 
glucocorticoid-responsive genes. Their 
anti�inǼammatory action is mainly due to 
inhibition of the activity of phospholipase Aȶ 
(mediated by increased transcription of 
lipocortin), and therefore of prostaglandins 
production, but suppression of other pro-
inǼammatory mediators and non�genomic 
mechanisms also play an important role (Rhen 
and Cidlowski, ȶȉȉȍ; Ayroldi et al., ȶȉ1ȶ�.

The role of glucocorticoids in perioperative 
analgesia has been investigated in humans, 
with particular emphasis on the risk of side 
eǺects versus potential beneǻts. Administration 
of a single dose of glucocorticoid 

dexamethasone ȉ.1Ƴȉ.ȶ mg�kg� has not been 
associated with increased risk of infection or 
delayed wound healing, and provided variable 
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opioid sparing eǺect 
Romundstad et al., ȶȉȉ4; 
;aldron et al., ȶȉ1ȴ�.

Data are lacking in dogs about the analgesic 
eǺects of glucocorticoids and, despite 
dexamethasone being licensed as an anti-
inǼammatory 
but not for perioperative 
analgesia�, only the clinical eǽcacy of 
prednoleucotropin (PLT) has been documented 
(McKellar et al., 1991�.

8he eǽcacy and tolerability of PL8, a 
combination of cinchophen and prednisolone, is 
also conǻrmed anecdotally and by direct 
clinical experience. Cinchophen is an NSAID, 
with a non�speciǻc C4<�inhibiting eǺect. PL8 is 
licensed for the treatment of osteoarthritis in 
dogs, and it is contraindicated in pregnancy, 
severe renal disease, congestive heart failure, 
hepatitis, and concurrent diuretic therapy. It 
should not be used with other steroids and 
NSAI)s. Side eǺects of PL8 are those typical of 
steroids and NSAIDs, and include polyuria/
polydypsia/polyphagia, fat redistribution, 
immunosuppression, and gastrointestinal upset. 
The manufacturer’s indications state that an 
initial 14�day treatment period should be 
followed by a 14�day treatment�free interval, 
before continuing with further treatment. The 
eUuivalent of ȉ.ȉ6 mg�kg of prednisolone 
should be administered twice daily with food. 
The dose should be tapered at the end of a 
treatment period, as for steroid therapy.

Tramadol
Tramadol is a MOP agonist with weak receptor 
aǽnity. It also inhibits serotonin and 
noradrenaline reuptake by spinal cord 
neurones, providing analgesia by 
enhancement of descending antinociceptive 
pathways at the spinal level. It is metabolized 
in the liver with several active metabolites 
potentially being produced and excreted in 
urine. In humans, tramadol can lower the 
seizure threshold and, while this has not been 
investigated in veterinary patients, it may be 
wise to avoid tramadol in animals with a history 
of seizures. There is some evidence in humans 
and dogs that tramadol or other serotonin 
reuptake inhibitors can increase the risk of 
gastro-duodenal ulceration in patients taking 

NSAIDs, or those prone to this problem. This 
may be prevented by the administration of 
famotidine or omeprazole to reduce gastric 
acid production 
0u0anich, ȶȉ1ȴ�. 
See 
‘Serotonin toxicity’.)

In humans, tramadol is metabolized to an 
active metabolite (O-desmethyl tramadol or 
4)2�. 4)2 is a high aǽnity 24P agonist and is 
ȶȉȉ times as potent as tramadol. )ogs produce 
only small amounts of ODM and lack of this 
metabolite may explain the variations in eǽcacy 
reported in this species. Indeed, a signiǻcant 
proportion of dogs may not respond at all. 
Analgesia associated with tramadol in dogs 
may be primarily due to its serotonin and 
noradrenaline reuptake inhibition. Cats produce 
more active metabolites and analgesia is likely 
due to opioid receptor agonism, and opioid-
related adverse eǺects may occur. In cats, the 
duration of action is longer, so that twice daily 
dosing is appropriate (Pypendop and Ilkiw, 
ȶȉȉ8�. 8ramadol used alone is not suitable for 
treating severe pain (Benitez et al., ȶȉ1ȍ�, but it 
may be useful in combination with NSAIDs.

Tramadol has become popular as it can be 
given orally at home by the owners. It is useful 
when NSAIDs are contraindicated (e.g. if the 
patient is receiving corticosteroids), or if 
outpatients require analgesia in addition to that 
provided by NSAIDs. The usual recommended 
dose is ȶƳȍ mg�kg twice 
cats� or three times 
(dogs) daily by mouth.

Sustained release tramadol tablets are 
available for human use; however, these are 
unsuitable for dogs due to poor absorption and 
short duration of action 
,iorgi et al., ȶȉ1ȶ�. 8heir 
use has not been investigated in cats.

Serotonin toxicity
Serotonin toxicity may occur if drugs 
that increase serotonin concentrations 
are overdosed or administered together. 
Reported veterinary cases have been due 
to overdose, rather than drug combinations. 
Examples include St John’s wort, foods 
containing high levels of tryptophan (e.g. 
cheese), tramadol, pethidine, fentanyl, 
chlorpheniramine, selective serotonin 
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with its peroxidase site, whose activity is 
necessary for the cyclooxygenase site to 
produce prostaglandins. Paracetamol is 
generally more eǺective in inhibiting C4<�ȶ, 
and is anti�inǼammatory only in mild to 
moderate inǼammatory states, when the 
C4<�ȶ pathway is activated in preference to 
C4<�1 
,raham et al., ȶȉ1ȴ�. In severe 
inǼammatory states, where peroxidase levels 
are particularly high, paracetamol is less 
eǽcient in inhibiting C4<�ȶ. In this setting, 
coxibs are more eǺective, as their activity is 
peroxidase independent 
Anderson, ȶȉȉ8�.

Paracetamol, like NSAIDs, works both 
centrally and peripherally inhibiting 
prostaglandin synthesis, but its antinociceptive 
eǺects are also due to interference with the 
serotoninergic, endogenous opioids, and 
endocannabinoid systems. Interaction with the 
nociceptive eǺects of substance P and 
glutamate has also been hypothesized 

,raham et al., ȶȉ1ȴ�. 8he only licensed 
preparation of paracetamol contains 
paracetamol and codeine and is licensed for 
use in the dog only 
Pardale�V, N4A-, ȶȉ16�. 
Although the Pardale-V datasheet states not to 
use it with NSAIDs, paracetamol and NSAIDs 
are often used in combination in human 
analgesia, and generic paracetamol 
(intravenous or oral) is often combined with 
NSAIDs in dogs.

�MHI�IǺIGXW�ERH�XS\MGMX]
The main advantage of paracetamol compared 
with conventional NSAIDs is its better 
gastrointestinal tolerance, and lesser 
nephrotoxicity. The main metabolite of 
paracetamol in dogs is its glucuronide 
conjugate, which is excreted in the urine. The 
half�life of paracetamol is only ȉ.96 hours in 
the dog 
0u0anich, ȶȉ1ȉ�, and experimental 
studies failed to identify toxicity after 
administration of 1ȉȉ mg�kg 
Savides et al., 
1984�. )ue to impaired glucuronidation 
capabilities, cats rely on sulphate conjugation 
alone to eliminate paracetamol in the urine, 
resulting in an increased risk of toxicity. 
Hepatic toxicity is mainly caused by a reactive 
metabolite, which is conjugated with 

Serotonin toxicity continued
reuptaĩe inhiÆitors Še.g. āuoƻetineš, 
monoamine oxidase inhibitors (e.g. 
selegiline) and tricyclic antidepressants 
(e.g. amitriptyline). The syndrome 
is characterized by clinical signs 
of autonomic hyper-reactivity, 
neuromuscular signs and altered mental 
status (e.g. diarrhoea, tachycardia, 
hypertension, hyperthermia, tremor, 
rigidity and seizures). The severity  
can range from mild clinical signs to 
death. Treatment is mainly supportive  
and involves discontinuation of the  
inciting drug.

Tapentodol
Tapentodol is a MOP agonist and noradrenaline 
reuptake inhibitor, which has similarities to 
tramadol. It does not require metabolism to an 
active metabolite in humans, and it has minimal 
eǺect on serotonin reuptake, which reduces the 
risk of serotonin toxicity. It has been shown to 
be antinociceptive in dogs in an experimental 
study; in the same study tramadol showed no 
antinociceptive properties (Kogel et al., ȶȉ14�. 
However, oral bioavailability is poor in dogs 

,iorgi et al., ȶȉ1ȶ� and further research is 
needed before recommendations regarding 
clinical use can be made.

One potential disadvantage of tapentodol is 
its legal category, which is a Schedule II 
Controlled Drug in the UK. This means it must 
be kept in a locked cupboard with detailed 
records of its acquisition and use.

Paracetamol
Pharmacology
Paracetamol is a unique drug in that, while it 
does share similarities with NSAIDs, is not a 
strong anti�inǼammatory. Chemically, 
paracetamol is a phenol, its protein binding is 
negligible, and it easily crosses cell 
membranes. Paracetamol inhibits 
prostaglandin synthetase activity by interfering 
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glutathione, depleting its stores; risk of  
toxicity directly correlates with the extent of 
hepatic glutathione depletion and therefore 
indirectly with the glucuronidation capabilities 
of the species.

Clinical use and contraindications
The only licensed preparation of paracetamol 
contains paracetamol and codeine and is 
licensed for use in the dog only 
N4A-, ȶȉ16�. 
8he licence allows treatment for up to ȍ days, 
and concurrent use of other NSAIDs is 
contraindicated. The dose indicated in the 
datasheet is up to approximately ȴȉ mg�kg of 
paracetamol and ȉ.7ȍ mg�kg of codeine, 
administered every 8 hours. Administration in a 
clinical setting is usually started at 1ȉ mg�kg of 
paracetamol and, although the licence does not 
mention this and there is no study suggesting 
that at this lower dose the treatment can be 
administered for longer periods, it is plausible 
that due to the mechanisms of toxicity 
(glutathione depletion), administration can be 
extended for longer than ȍ days, especially 
when the drug is used in terminally ill animals. 
Use of the licensed preparation is 
contraindicated in animals with hepatic and 
renal disease, dehydrated, hypovolaemic and 
hypotensive animals, or when gastrointestinal 
ulceration or bleeding is possible, although the 
authors often use generic paracetamol 
(intravenous or oral) in patients with 
gastrointestinal ulceration or renal issues. 
Interestingly, there is no contraindication for use 
in pregnancy, or concurrent use of steroids, 
which are two major areas where NSAIDs are 
contraindicated, and animals could beneǻt  
from paracetamol/codeine administration 

N4A-, ȶȉ16�. Clinical evidence supporting the 
eǽcacy of analgesia is limited, and one 
investigation suggested that both paracetamol/
codeine and tramadol are inadequate if used  
as the sole analgesic after a tibial plateau 
levelling osteotomy (Mburu et al., 1988; Benite^ 
et al., ȶȉ1ȍ�.

Gabapentin
2any antiepileptic drugs are eǺective in 
treating neuropathic pain in humans  

(Eisenberg et al., ȶȉȉ7�. 8he hypothesi^ed 
mechanism of action is blockade of sodium 
and calcium channels. Blockade of  
sodium or calcium channels stabilizes cell 
membranes of damaged nerves, decreasing 
the chances of spontaneous depolarization  
at the site of injury, which is one of the 
mechanisms sustaining neuropathic pain 
(Taylor et al., 1998�.

Of the antiepileptics used in humans to treat 
neuropathic pain, the most commonly used one 
in dogs and cats is gabapentin. Despite its 
common use, especially in dogs, the evidence 
supporting its analgesic eǺect is limited to a 
small number of studies and case reports.

Mechanism of action and  
disposition
The analgesic mechanism of action of 
gabapentin and pregabalin is mediated by 
binding to the N-type voltage-gated calcium 
channel, inhibiting the release of excitatory 
neurotransmitters mediated by calcium inǼux.

The pharmacokinetics of gabapentin have 
been characteri^ed in ,reyhounds. After oral 
administration of 1ȉ or ȶȉ mg�kg, bioavailability 
was 8ȉ	, the time to peak plasma 
concentration was 1.ȴ and 1.ȍ hours, and the 
terminal half�life was ȴ.ȶȍ and ȴ.41 hours, 
respectively. ,abapentin is metaboli^ed to 
N-methyl-gabapentin in dogs. In contrast to the 
case in humans, it seems that gabapentin 
gastrointestinal absorption is not aǺected by the 
dose administered. Based on the eǺective 
plasma concentration in humans, administration 
of an oral dose of 1ȉƳȶȉ mg�kg every 8 hours 
should be appropriate in dogs (KuKanich and 
Cohen, ȶȉ11�. 4ral bioavailability of gabapentin 
in cats is high 
88	�, with a time to peak plasma 
concentration of approximately 1ȉȉ minutes. 
Based on the pharmacokinetic parameters, oral 
dosing with 8 mg�kg every 6 hours should 
result in a plasma concentration similar to that 
eǺective in humans 
Siao et al., ȶȉ1ȉ�.

The pharmacokinetics of pregabalin after 
single dosing has been reported in the dog, 
although there are no clinical reports about the 
eǽcacy of this drug in treating pain 
Sala^ar et 
al., ȶȉȉ9�.
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Clinical use
4ral administration of 1ȉ mg�kg of gabapentin 
to dogs twice a day did not aǺect post�
operative analgesia in dogs that underwent 
thoracolumbar disc surgery (Aghighi et al., 
ȶȉ1ȶ�. 4ral administration of ȍ mg�kg did not 
aǺect postoperative pain after forelimb 
amputation 
;agner et al., ȶȉ1ȉ�. 4n the other 
hand, administration of 1ȉ mg�kg of 
gabapentin twice a day to dogs that 
underwent a mastectomy reduced 
postoperative morphine requirements 
compared with a control group (Crociolli et al., 
ȶȉ1ȍ�. Use of gabapentin has also been 
suggested to manage neuropathic pain in 
dogs with Chiari-like malformation (Rusbridge 
and /eǺery, ȶȉȉ8�. Interestingly, there is no 
evidence supporting the use of gabapentin to 
relieve the pain associated with degenerative 
joint disease and osteoarthritis, despite this 
probably being the setting where the drug is 
mostly used in veterinary medicine. Clinical 
trials in humans have demonstrated that 
gabapentin is eǺective in treating neuropathic 
pain, and it is likely that this should also be the 
case in veterinary medicine. 8he side eǺects 
related to gabapentin administration in dogs 
are relatively mild (sedation) and transient, and 
it is fair to question whether this drug is widely 
used because of its limited side eǺects, rather 
than because of evidence supporting its use in 
animals with osteoarthritis pain.

There are more publications supporting 
the use of gabapentin in cats, particularly as 
part of a multimodal approach to analgesia in 
cats undergoing major surgical procedures or 
after maNor musculoskeletal trauma 
6.ȍƳȶȉ 
mg/kg two to three times a day), and 
responding inadequately to conventional 
analgesics 
Vettorato and Corletto, ȶȉ11; 
Lorenz et al., ȶȉ1ȶ; Steagall and 2onteiro�
Steagall, ȶȉ1ȴ�. Investigators failed to 
demonstrate an eǺect of gabapentin on 
isoǼurane 2AC and on thermal threshold in 
cats (Pypendop et al., ȶȉ1ȉ; Reid et al., ȶȉ1ȉ�. 
Single reports of successful control of orofacial 
pain in cats have also been published 
(Rusbridge et al., ȶȉ1ȉ�.

How to use analgesic 
agents in special 
circumstances
There is little information on the safety of  
the use of analgesics in special circumstances, 
such as for pregnant or lactating patients,  
for Caesarean section, for very young or  
very old animals, and those with renal  
disease. This can make provision of analgesia 
for these patients diǽcult, potentially resulting 
in inadequate analgesia and unnecessary 
suǺering. +igures ȍ.4 and ȍ.ȍ summari^e  
the available data and give the authors’ 
recommendations in such circumstances.

Analgesia for patients with liver 
disease
Patients with liver dysfunction or hepatic 
encephalopathy can respond differently 
to drugs compared with healthy patients. 
Many patients with liver disease have 
hepatocellular damage (resulting in 
increases in alanine amino transferase 
and alkaline phosphatase) without liver 
dysfunction, and therefore carry no special 
considerations regarding administration of 
analgesics. To decide which patients with 
liver disease will process drugs differently 
(e.g. slower metabolism resulting in longer 
duration of action), it is necessary to try 
and assess the liver’s metabolic function. 
Patients with low plasma concentrations of 
albumin, glucose, urea and clotting factors, 
and high ammonia, may have diþculty 
metabolizing drugs. Patients with increased 
bile acid concentrations may have 
decreased metabolic function, but raised 
bile acids can also be seen in patients 
with biliary tract obstruction. Patients with 
hepatic encephalopathy are likely to have 
decreased metabolic function, in addition 
they may be more sensitive to the sedative 
effects of drugs such as opioids. �se of 
some NSAIDs is contraindicated in patients 
with hepatic disease according to the 
datasheets (see Figure 5.3). 
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Renal disease Liver disease

Opioids

Norpethidine is renally excreted, accumulation 
could cause seizures in animals with severe 
renal disease

Prolonged duration of action or accumulation possible
Patients with hepatic encephalopathy more sensitive to sedation
2orphine may be less eǺective due to decreased production of 
active metabolites (dogs)

NSAIDs

Consider individual licences, use in case of 
chronic nephropathy is controversial, and 
should be Nudged according to riskƳbeneǻt 
analysis. Do not use in acute renal disease or in 
animals at risk of acute renal disease

Most are contraindicated in animals with liver disease, some can 
be used with caution in animals with liver disease

Paracetamol (dogs only!)

Contraindicated, but it is commonly used with 
caution as it is probably safer than non-
steroidal anti�inǼammatory drugs

Contraindicated

Local anaesthetics

Can be used, provided hypotension is avoided Can be used

Tramadol

Active metabolites excreted in urine, possible 
prolonged duration of action (cats)

Longer duration of action possible
Decreased production of active metabolite may lead to reduced 
eǽcacy 
cats�

Antidepressants

No data in dogs and cats, use with caution No data in dogs and cats, use with extreme caution

Gabapentin

No data in dogs and cats. Duration of action 
may be prolonged

No data in dogs and cats. Duration of action may be prolonged 
and side eǺects more evident

Ketamine

Renally excreted in cats, possible prolonged 
duration of action or accumulation

Metabolized by the liver in dogs, possible prolonged duration of 
action or accumulation

Amantadine

Renally excreted, prolonged duration of action 
possible

No data

Alpha-2 agonists

2ay reduce renal blood Ǽow
Reversible
EǺects of low�dose infusion not known, 
unlikely to be harmful

2ay reduce liver blood Ǽow
Prolonged duration of action or accumulation possible
Reversible
EǺects of low�dose infusion not known, unlikely to be harmful

Analgesic considerations for patients with renal and hepatic disease.ȍ�ȍ
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Perioperative period Drugs and protocol Comments

Pre-anaesthetic 
medication

2ethadone ȉ.ȴ mg�kg i.m. ,ood analgesia from methadone, mild sedation

Intraoperative analgesia 0etamine ȉ.ȍ mg�kg i.v. as 
co-induction or after induction

,ood analgesia for chronic pain
May cause transient change in ventilation pattern

Local anaesthetic 
technique

Consider auriculotemporal and 
great auricular nerve blocks 
using lidocaine or bupivacaine

Some dogs with otitis are very reactive during ear 
procedures due to severe chronic pain and may 
shake their heads despite being deeply 
anaestheti^ed; nerve blocks will prevent this

Postoperative analgesia/
analgesia at home

Non�steroidal anti�inǼammatory 
drugs or paracetamol 1ȉ mg�kg 
U8Ƴ1ȶh

Paracetamol can be used concurrently with 
steroids

Recommended analgesic protocol for an ear Ǽush in an elderly Cocker Spaniel with chronic otitis 
externa.ȍ�Ȯ

Perioperative 
period

Drugs and protocol Comments

Pre-anaesthetic 
medication

2ethadone ȉ.ȴ mg�kg i.m., medetomidine 
ȍ ƌg�kg i.m., carprofen 4 mg�kg s.c.

,ood analgesia from methadone 
possibly 
enhanced by the medetomidine) and 
carprofen. Moderate sedation, anti-
inǼammatory eǺect

Intraoperative 
analgesia

+entanyl ȶ ƌg�kg i.v. if there is reaction to 
surgical stimulation, repeat as necessary

May cause transient apnoea and 
bradycardia

Local anaesthetic 
technique

Retrobulbar block or splash block using 
bupivacaine 

Excellent analgesia for 6Ƴ8 hours but 
possibility of failure of block or patchy block

Postoperative 
analgesia

Consider methadone ȉ.ȴ mg�kg i.m. at the 
end of procedure if this is around 4 hours 
after pre-anaesthetic medication. Pain 
checks every ȶ hours initially, with 
methadone repeated every ȶƳ4 hours if 
painful

Additional opioid may not be required due 
to the retrobulbar block and carprofen. 
Retrobulbar block should wear oǺ after 6Ƴ8 
hours, pain checks should be scheduled for 
this time

Analgesia at home Carprofen ȶ mg�kg orally U1ȶh for ȴ days

Recommended analgesic protocol for enucleation in a healthy young Jack Russell Terrier.ȍ�Ȱ

Example regimens
Lens luxation and glaucoma
Analgesia for enucleation in a healthy young 
Jack Russell Terrier due to lens luxation and 
glaucoma is detailed in +igure ȍ.6.

*EV�ǼYWL
Analgesia for an elderly Cocker Spaniel with 
chronic otitis externa for an ear Ǽush 
outpatient� 
is detailed in +igure ȍ.7.

Exploratory laparotomy
Analgesia for an uncooperative cat with triaditis 
undergoing exploratory laparotomy for liver and 
intestinal biopsies (inpatient) is detailed in 
+igure ȍ.8.
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Perioperative period Drugs and protocol Comments

Pre-anaesthetic 
medication

2ethadone ȉ.ȴ mg�kg i.m., ketamine ȍ 
mg�kg i.m., medetomidine 1ȉ ƌg�kg i.m.

,ood analgesia and profound sedation from 
this drug combination enabling i.v. catheter 
placement and reduction of anaesthetic 
agent requirements 

Intraoperative 
analgesia

+entanyl ȶ ƌg�kg i.v. if there is reaction to 
surgical stimulation, repeat as necessary 
or convert to infusion at ȍƳ1ȉ ƌg�kg�
minute
0etamine infusion 1ȉ ƌg�kg�minute

May cause transient apnoea and bradycardia

Local anaesthetic/
regional analgesia 
technique

Consider an epidural inNection of ȉ.1 mg�
kg preservative-free morphine.
Inǻltration of laparotomy incision with 
bupivacaine

Epidural morphine provides good analgesia 
for up to ȶ4 hours, but there is possibility of 
failure of administration

Postoperative 
analgesia

Consider methadone ȉ.ȴ mg�kg i.m. at 
the end of procedure if this is around 4 
hours after pre-anaesthetic medication. 
Pain checks every ȶ hours initially, then 
every 4 hours as the patient improves, 
with methadone repeated every ȶƳ4 
hours if painful. Ketamine infusion at  
ȍ ƌg�kg�min. Non�steroidal anti�
inǼammatories if still painful

Consider changing to buprenorphine after ȶ4 
hours (to avoid interaction with morphine 
epidural)
A single dose of NSAID is unlikely to cause a 
problem even if liver function is decreased, 
but avoid if the patient has a coagulopathy

Recommended analgesic protocol for an uncooperative cat with triaditis undergoing exploratory 
laparotomy for liver and intestinal biopsies.ȍ�ȁ
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Fiona Scarlett

Physical methods used 
to alleviate pain: nursing 
considerations

Veterinary nurses look after day patients for 
elective procedures, as well as sick and 
longer-stay patients, all with varying demands. 
The importance of nursing care is highlighted 
when dealing with painful patients. The 
emphasis of this chapter, which describes 
physical methods of alleviating pain, will be 
split between inpatients and outpatients. While 
some topics discussed in this chapter may not 
have an obvious association with the 
alleviation of pain, the focus will be on 
suǺering and the emotional component that is 
involved in pain modulation. It is easy to focus 
on the day-to-day patients and deliberate on 
the acute pain associated with procedures 
such as subcutaneous mass removal, 
castration, and digit amputation. Most 
veterinary clinics have protocols for 
premedication and analgesic medications 
prescribed at discharge, but it may be 
important to go beyond this rudimentary level 
of care. Pain is a complex syndrome that has a 
multitude of factors impacting on the extent of 
suǺering of the patient. Pain assessment in 
non-verbal patients is challenging and requires 
the use of behavioural and physiological 
indicators, which has largely been addressed 
in Chapter ȶ.

Veterinary nursing staǺ play a fundamental 
role in eǺective pain management; they are the 
integral link between veterinary surgeon 
(veterinarian), owner and patient. Under the 
guidance of a veterinary surgeon and in 
accordance with the Royal College of Veterinary 
Surgeons 
RCVS� Schedule ȴ, a skilled and 
experienced veterinary nurse is uniquely 
positioned to have a key role in patient pain 
management and comfort. Veterinary nurses 
often spend more time with patients and are 
therefore excellently placed to detect subtle 
changes in behaviour. Nurses often liaise 
closely with clients, thus can identify further 
nuances related to the patient and its behaviour. 
Aside from time observing patient behaviour, 
nurses spend a lot of time collecting objective 
data, such as vital signs, demeanour, response 
to handling and exercise levels of the patient. 
This data collection allows for the development 
of nursing care plans. Nurses are involved in 
most interventions in hospitalized patients. 
Under RCVS Schedule ȴ guidance, veterinary 
nurses can administer pain medication and a 
multitude of additional therapeutic approaches 
to relieve pain and suǺering. Nurses may 
uncover other factors contributing to 
discomfort, such as uncomfortable body 
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positions, slipped or soiled dressings, or the 
need to urinate. A veterinary nurse is typically 
responsible for documenting any interventions, 
and the patient’s response to these 
interventions, in medical records. Nurses then 
ensure the intervention plan and patient’s 
unique needs are communicated to all 
members of the team.

Inpatient focus
Many patients admitted for day procedures, 
such as imaging, dentals, and mass removals, 
will have concurrent disease. This disease may 
be diagnosed and clinically obvious or 
subclinical. Degenerative joint disease is a very 
common concurrent disease of veterinary 
patients. First, it is important to consider 
appropriate kennel size and adequate bedding 
for the comfort of these patients. An arthritic 
large-breed dog in a medium-sized kennel with 
only newspaper bedding is not appropriate. 
Longer duration recumbent patient care will be 
covered in more detail below, but an 
anaesthetized patient is essentially a 
recumbent patient. Although some procedures 
are short, the total anaesthesia and recovery 
time should be the emphasis for care. Particular 
discomfort is caused by remaining in a single 
position for prolonged periods, by the limbs 
being tied in various positions for improved 
surgical access, or by having the hips ‘frog 
legged’ during dorsal recumbency. This 
discomfort will contribute to a less settled 
anaesthetic state and, furthermore, the patient 
will have additional postoperative discomfort in 
areas other than that associated with the 
procedure just undertaken. Comfort and 
padding are important to prevent pain from 
positioning during anaesthesia 
+igure 6.1�; a 
wide variety of aids are available through both 
veterinary and human medical suppliers. 
Vacuum positioning cushions allow a variety of 
patient positions to be achieved while also 
providing superior comfort and insulation 
compared with solid cradles. A huge variety of 
foam shapes, operating table accessories such 
as padded arm retainers 
+igure 6.ȶ�, and 
anaesthetic tubing holders exist, which aid in 

Position Ideas

Sternal • Padding in the groin area to lift the 
pelvis in better alignment with the 
spine

• Padding under the elbows or in the 
axilla to reduce force through the 
elbow

• Padding under the chin/neck being 
careful not to occlude jugular 
vessels

Dorsal • Vacuum positioning cushions
• Sandbags either side of the thorax 

or abdomen depending on surgical 
access

• Cradles with padding and the use of 
foam wedges to minimize rotation

• Padding under each thigh (lateral 
side) to reduce the ‘spread’ of pelvis

Lateral • Vacuum positioning cushions
• Use of padded retainers to help 

secure limbs out of surgical ǻelds
• Padding between stiǼes

Alternative ideas to achieve routine patient 
positioning for procedures. Ȱ�Ȧ

Using a padded arm retainer. This keeps the 
front limbs out of the surgical ǻeld without 

the need for tying.

Ȱ�ȶ
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comfort, ease of patient positioning and 
reduced drag from anaesthetic equipment.

Prolonged care of recumbent patients  
presents a multitude of challenges, not least, 
the additional pressure it places on veterinary 
staǺ to provide the high level of care reUuired 
for these patients. Several pathologies can  
lead to prolonged recumbency; for example, 
neurological, neuromuscular or 
musculoskeletal conditions.

Prolonged recumbency is an unnatural state 
for any species to maintain. Extended 
immobility leads to physiological changes in the 
muscles, joints and bones. Muscles atrophy, 
bones demineralize and joints contract. Lungs 
develop dependent airway closure and 
atelectasis. Pulmonary secretions pool and 
stagnate, leading to infections. Integument 
pressure damage can occur over bony 
prominences where local soft tissue is 
compressed against a surface. Excessive 
moisture from urinary or faecal incontinence or 
wound drainage can also damage the 
integument. Pathology of the cardiorespiratory 
system due to prolonged recumbency can 
easily be missed without appropriate 
monitoring. 4ther organ systems aǺected by 
recumbency are the endocrine system, the 
gastrointestinal system, the immune system, 
and Ǽuid and electrolyte balance.

Human intensive care units have dedicated 
staǺ trained in a multitude of physical therapies 
to aid recumbent patients. These physical 
therapists incorporate treatments such as 
passive range of motion, active range of motion, 
active-assisted range of motion, active-resisted 
range of motion, and exercise. In veterinary 
medicine, this responsibility for physical 
therapies usually resides with the veterinary 
nurse. Details of these therapies are addressed 
elsewhere in this book, and further practical 
continuing education in this area is valuable. For 
example, staǺ training by a Uualiǻed veterinary 
physiotherapist in techniques appropriate for 
recumbent patients with various conditions will 
enhance patient care and outcomes.

Supported standing in recumbent patients 
should be encouraged if no contraindications 
exist, for instance spinal instability or an unstable 

fracture. Standing exercises provide many 
beneǻts to a recumbent patient; they restore the 
body to its natural orientation, allow for 
proprioceptive development, and promote 
Ƶnormali^ationƶ of neuronal ǻring. Standing 
exercises provide a degree of pulmonary 
rehabilitation, mental stimulation, permit 
expenditure of energy, and may encourage 
toileting behaviour. If manual thoracic 
physiotherapy such as coupage is required, it is 
essential that the patient is upright to allow for 
postural drainage and coughing. Specialized 
hoists, standing frames, slings, harnesses (Figure 
6.ȴ� and manual supports are physical aids that 
can be used to allow patients to stand upright. 
Some harnesses (e.g. the Pet Support Suit™ by 
Animal Suspension Technology, USA) can be 
worn for prolonged periods, making it easier to 
move these patients as often as necessary.

Bedding and padding
Two major types of support surfaces exist for 
comfort and pressure relief: static and dynamic. 
Static surfaces are more common and include 
air, foam, and water mattress overlays. Dynamic 
surfaces for more advanced pressure reduction 
(e.g. alternating air overlay, low air-loss beds 
and air�Ǽuidi^ed beds� are commonly used in 
human medical care to reduce the incidence of 
bed sores; however, these are uncommon in 
the veterinary practice. Foam mattresses of 
varying materials are readily available for the 
veterinary patient. Given the abundant 
evidence proving the positive eǺect of 
appropriate padded bedding in the care of 
recumbent human patients, mattresses for all 
veterinary inpatients should be standard. 
Additional methods of padding may further aid 
in pressure relief. Improvise with pillows, 
towels, blankets 
+igure 6.4� or use more 
specialized equipment such as foam shapes 
and gel protectors. Carers should be proactive 
in padding areas that are naturally bony and 
can be in direct contact with surfaces during 
recumbency, for example, the stiǼes and hocks.

Moisture accumulation in bedding can be 
avoided by using padding that wicks away 
moisture, by creating a regular faecal and 
urinary voiding schedule, by using highly 
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A kennel padded out using a mattress and 
pillows for the recumbent patient to be able 

to lean against and remain upright. 

Ȱ�ȏ

absorbent dressings to capture excessive 
exudate from wounds, and by wiping away 
saliva 
+igure 6.ȍ�, food and water that may 
collect around Elizabethan collars or other 
movement-restricting devices.

Any friction or shearing of integument across 
a surface will increase the likelihood of skin 
breakdown. This is especially relevant when 
considering both moving patients and the type 
of bedding provided. Interestingly, the use of 
doughnut-type cushions and devices is not 
recommended. They may increase pressure 
where the doughnut ring sits, potentially causing 
further skin breakdown. Additionally, the 
doughnut may become displaced and increase 
risk to areas of otherwise unaǺected skin.

(dii)

(di)(b) (c)

(ai)

(ii)

(vi)

(iii)

(iv) (v)

8here are a variety of harnesses on the market. It is important to ǻnd one that 
provides the best ǻt and support for the individual patientƶs needs and any 

conformational challenges. (ai–vi) Pet Support Suit™. (b,c) Examples of harnesses in 
use. (di) An improvised device using two slip leads, padding and cohesive bandage to 
form (dii) a harness for the hind legs. This is great in ambulatory paretic patients that are 
weak and wobbly in the rear legs. It helps prevent the back legs crossing when walking, 
splaying out, knuckling over or stumbling.

Ȱ�3
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A useful resource for further information 
regarding preventing and treating pressure sores 
is the guidelines document available from the 
National Pressure Ulcer Advisory Panel. These 
guidelines are available from their website  
(www.npuap.org) and provide the most up-to-
date recommendations in human medicine.

Turning
Frequent turning is common practice in 
recumbent patients. In human medical care, 
recumbent patients are turned every ȶ to 4 
hours. This frequency of turning developed 
from historical nursing shortages: the time it 
took for the nurses to rotate all patients on the 
wards was ȶ hours 
Bansal et al., ȶȉȉȍ�. 8urning 
frequency should be increased for patients with 
respiratory compromise or if the integument 
had lost integrity with signs of ulceration and 
infection. Decubitus ulcers, also known as bed 
sores and pressure sores, result from impaired 
blood supply and tissue malnutrition caused by 
prolonged pressure over skin, soft tissue, 
muscle, and bone. Patients with very little body 
fat are at a higher risk 
+igure 6.6�. 8he 
cornerstone of decubitus ulcer therapy is to 
reduce or eliminate pressure, through the 
provision of support surfaces, turning, padding, 
positioning, and, if possible, mobilization of the 
patient 
Bansal et al., ȶȉȉȍ�.

Use of a Comfy Collar™ and a towel to 
absorb drool from the patient. Ȱ�ȍ

Sighthounds with little body fat are 
particularly susceptible to urine scalding 

and skin irritations when recumbent. 

Ȱ�Ȱ

Low-stress handling techniques, such as 
those taught by the late veterinary behaviourist 
Dr Sophia Yin (https://lowstresshandling.com/), 
are increasingly embraced by veterinary staǺ to 
improve patient welfare and comfort. However, 
many practices and individuals remain unaware 
of the handling techniques and behaviour 
theory that this practice highlights. Many 
veterinary surgeons, veterinary nurses and 
support staǺ receive very little training on subtle 
canine and feline body language and proper 
handling of cats, for example. The practices of 
pinning patients down and scruǽng cats are 
outdated and should be superseded with far 
more eǺective and safe practices.

Toileting
Patients receiving intravenous Ǽuids and�or 
diuretics, and any polydipsic patient, should 
have more frequently scheduled toileting 
opportunities. Any patient that can be taken 
outside to toilet should have this as a primary 
option. Not only does going outside increase 
patient activity levels but it also provides 
patients with stimulation and social interaction.

Indwelling urinary catheters are often used 
to assist with the management of recumbent 
veterinary patients. For inpatients with critical 
illness, neurogenic bladder dysfunction, 
paraparesis or tetraparesis, close monitoring of 
Ǽuids in and out is reUuired. Indwelling urinary 
catheters assist ease of patient care, assessing 
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Ǽuid balance and decreasing risk of urine�
related dermatitis, but they also hold potential 
for signiǻcant risk such as the development of 
urinary tract infections. Smarick et al. 
ȶȉȉ4� 
found that antimicrobial administration can be 
associated with the development of 
antimicrobial-resistant bacterial infections in 
dogs undergoing prolonged catheterization. 
Aseptic catheter placement and maintenance 
every 8 hours, or whenever the urinary catheter 
becomes visibly soiled, is recommended. The 
practice of clipping hair to help with incontinent 
veterinary patients is often adopted. This 
involves clipping hair away from the perineum 
and dorsal surface of the proximal tail. The tail 
can be wrapped to minimize contamination of 
fur and reduce the need for regular bathing. 
Care should be taken as clipper blades can 
cause skin disturbance and, in the worst cases, 
may contribute to irritation, erythema and 
development of dermatitis.

Veterinary nurses should be taught proper 
techniques for manual bladder expression by 
their supervising veterinary surgeons. EǺective 
manual bladder expression technique takes 
practice and varies from patient to patient. 
Another essential technique for veterinary 
nurses to master is the basic use of an 
ultrasound machine to assess bladder size. 
,iving veterinary nurses the conǻdence to 
incorporate this skill is invaluable for accurate 
assessment of patients and decreases potential 
complications arising from patient handling and 
poor technique.

Feeding and nutrition
Bodyweight and body condition scoring are 
familiar to veterinary nurses. Proper nutritional 
requirements and meeting caloric needs in 
hospitalized patients can be challenging. The 
World Small Animal Veterinary Association’s 
(WSAVA) Global Nutrition Guidelines are a great 
resource for both veterinary staǺ and owners to 
assist in providing appropriate nutrition.

Cats often pose the biggest challenges in 
the face of inappetance. Many animals will have 
factors that signiǻcantly inǼuence food intake, 
such as psychological state, learned 
behaviours, circadian rhythm and the external 

environment. Cats tend to form ǻxed food 
preferences and are inǼuenced by the timing 
and location of meals, the type of bowl or dish 
the food is oǺered in, and social stimuli such as 
the presence or absence of other household 
members and pets 
2ichel, ȶȉȉ1�. All species 
are susceptible to learned food aversions, 
which may be associated with nausea, pain, 
malady, with the act of eating or even the sight 
or scent of food. Food aversions are especially 
relevant to hospitalized patients. Hospitalized 
patients that excessively swallow, gulp or drool 
at the sight or smell of food, who turn their 
heads away from the food, spit it out when it is 
put in their mouths, or try to escape from 
oǺered food, should be left alone. EUually, 
providing a buǺet banUuet of all food choices is 
incorrect methodology; this is an unnatural 
approach to feeding behaviour in veterinary 
patients. Nausea, like pain, has a sensory and 
aǺective component. Nausea is considered a 
highly noteworthy cause of suǺering in humans. 
Overt signs of nausea and discomfort should be 
addressed ǻrst. See +igure 6.7 for suggestions 
for feeding an inpatient that is showing signs of 
food aversion.

Some patients will reUuire more eǽcient 
means to increase nutritional intake. Serious 
complications are linked with poor nutrition, and 
cats are particularly prone to the eǺects of early 
malnutrition. Veterinary nurses must be 

• 4Ǻer food in a novel setting 
• -ave someone diǺerent do the feeding
• Make mealtimes as comfortable and as stress-

free as possible
• 8ry to oǺer food in a Uuiet setting
• 8ry to schedule feedings at a diǺerent time from 

other treatments such as pilling 
• Avoid pushing food on the patient
• Stroke and talk to the patient
• 8ry feeding using diǺerent dishes�bowl types, e.g. 

wide shallow bowls or Ǽat plates for cats
• Chilled food from the fridge can be warmed
• Be careful when warming food as this can be 

counterproductive in some patients with food 
aversions

• Get the owner involved. They can cook or bring 
something in and spend time with their pet to try 
and encourage eating

Ideas to stimulate feeding.Ȱ�Ȯ
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proactive and advocate early intervention for 
these patients. Enteral feeding via feeding 
tubes, such as oesophagostomy tubes, is 
associated with minimal complications.

Visceral pain disorders are observed 
commonly in veterinary patients. Visceral pain 
can range in intensity. Common conditions seen 
are irritable bowel syndrome, pancreatitis and 
interstitial cystitis. Visceral pain signals travel 
through both spinal and vagal routes, and 
sensitization of peripheral nerves can induce 
central sensitization at both spinal and 
supraspinal levels. We often use dietary 
changes when managing conditions such as 
feline idiopathic cystitis, for example, low-fat 
high�ǻbre regimes, sometimes combined with 
behavioural modiǻcations. In acute Ǽares, these 
patients may be admitted for supportive care 
and analgesia. Treatment options for cats with 
feline idiopathic cystitis or patients with 
pancreatitis are often unsatisfactory due to 
various factors that aǺect the perception and 
maintenance of this type of pain.

There has been a recent interest in 
examining the role of gut microbiota in 
regulating visceral pain in humans. Gut 
microbiota are commonly associated with 
maintenance of intestinal homoeostasis, 
peristalsis, intestinal mucosal integrity, 
protection against pathogens and priming of 
the immune response. A review by O’Mahony et 
al. 
ȶȉ17� discusses several mechanisms by 
which the microbiota inǼuence brain function 
and that this microbiome likely works in concert 
with reciprocal signalling from the brain. A 
growing body of literature links central nervous 
system (CNS) diseases to the mechanism of 
communication between the gut microbiota 
and the CNS. Furthermore, a study done by 
Braniste et al. 
ȶȉ14� showed that the bloodƳ
brain barrier integrity in the frontal cortex, 
hippocampus, and striatum is inǼuenced by gut 
microbiota. Enhanced pain signalling has been 
shown in adult mice when they had disturbed 
gut microbiota. Human and animal models have 
demonstrated that stress, either chronic or in 
early life, is a key factor potentiating visceral 
pain responses and some of the associated 
co-morbidities. Early life antibiotic 

administration has been shown to induce 
long�lasting eǺects on visceral pain responses. 
As the mechanisms by which gut microbiota 
inǼuence or reduce visceral hypersensitivity are 
further understood, great potential beneǻts for 
veterinary patients will arise.

Feeding techniques for pets are constantly 
evolving. Various techniques should be utilized 
more readily in veterinary practice for inpatient 
enrichment. Studies in dogs investigating 
diǺerent food receptacles and pu^^le feeders 
demonstrate increased time spent on both 
feeding behaviour and activity. Furthermore, the 
frequency of barking behaviour was reduced 
(Schipper et al., ȶȉȉ8�. In cats, )antes et al. 

ȶȉ16� reviewed the use and introduction of 
puzzle feeders. Another option for cats is the 
NoBowl +eeding Systemǝ. )evised by a US 
veterinary surgeon, it allows a meal to be split 
between ǻve NoBowls, which are then hidden 
around the house. It allows for natural feeding 
behaviour by encouraging cats to hunt, ǻnd, 
pounce and manipulate the device to dispense 
small meals.

Further considerations
The placement of a peripheral venous cannula 
is standard care for many inpatients. These 
cannulae are often placed by veterinary 
surgeons, nurses or nurses in training to 
administer medications and infusions. Cannula-
associated phlebitis results in pain, erythema, 
swelling, and both increased morbidity and cost 
in veterinary patients. Quality of cannula 
material, site, placement and maintenance 
technique, duration of insertion and type of 
infusions have been identiǻed as factors 
inǼuencing the occurrence of phlebitis. Palese 
et al. 
ȶȉ16� found a robust link between nursing 
care and level of nursing experience in rates of 
phlebitis in human care. Peripheral venous 
cannulation is an unpleasant experience; it can 
be time-consuming, exacerbate patient stress 
and have associated increases in costs to both 
clinics and clients. Instigating a cannulation 
policy is sensible, such as a ‘two stick’ rule to 
avoid incidences of multiple attempts, in 
multiple limbs, by one individual. Certain patient 
groups are more susceptible to phlebitis, for 
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example, immunosuppressed patients, 
neutropenic patients, malnourished patients 
and patients with circulatory impairments. Extra 
caution with sterility and technique should be 
applied in these higher risk patient populations.

Clear guidelines do not exist in the 
veterinary patient for replacement of long-term 
peripheral venous cannulae. A ȶȉ1ȍ Cochrane 
review suggests that, in humans, removal 
should only take place when clinically 
necessary. The report found that there was no 
evidence to support changing catheters every 
7ȶƳ96 hours and suggested that clinicians 
consider changing to a policy whereby 
catheters are changed only if clinically indicated 
(Webster et al., ȶȉ1ȍ�.

To minimize peripheral cannula-related 
complications:

 ■ Place under strict aseptic technique, 
including a generous area of clipped hair in 
veterinary patients

 ■ In emergency cases, it is worth replacing a 
peripheral cannula that was pre-placed 
urgently when asepsis was compromised

 ■ Insertion site should be inspected at each 
changeover of staǺ, including complete 
removal of bandaging and observation of 
the entry point of the cannula

 ■ The cannula should be removed if signs of 
inǼammation, inǻltration or blockage occur.

Recumbent patients are a high-risk  
patient group for compromised eye integrity and 
thus are dependent on regular eye care. These 
patients are susceptible to corneal dehydration, 
abrasions and infection because of impairment 
of primary eye protective measures, and the 
eǺects of certain medications. In human 
intensive care units, eye care is performed every 
ȶ hours to prevent corneal abrasions, 
dehydration and infection; this interval is similarly 
recommended by veterinary ophthalmologists. 
Eye care consists of gentle cleaning of the area 
around both eyes and application of appropriate 
lubrication to the cornea.

Frequency of oral care has been reported at 
ȶ, ȴ and 1ȶ hour intervals in human intensive 
care patients. 4ral care at ȶ� and 4�hour 

intervals improved oral hygiene in human 
patients. While traditional tooth brushing is not 
common practice in veterinary inpatients, oral 
health should be attended to. This is particularly 
important in inappetant or tube-fed patients.

Aural hygiene is also imperative as 
recumbent animals can be predisposed to ear 
infections and irritation of the pinnae. They may 
be unable to display behaviours that would give 
evidence of this, such as head shaking or 
scratching. Any patient with skin folds should 
have regular examinations and cleansing of 
these areas as required.

Stress and sleep
Hospital environments are stressful for 
veterinary patients, and hospitalization has been 
shown to increase psychological stress in 
humans. Typical problems that are encountered 
in hospitalized veterinary patients are:

 ■ Struggling during handling
 ■ )iǽculty in treating
 ■ Anxious patients being aggressive or 

unpredictable
 ■ Frustrated dogs barking and whining 

continually, or chewing through dressings 
and giving sets

 ■ Stress-related anorexia
 ■ Urinary and faecal retention.

Stress is a cognitive perception of 
uncontrollability and unpredictability that is 
expressed in physiological and behavioural 
responses (Geva et al., ȶȉ14�. Individuals 
experience this phenomenon to diǺerent 
degrees. In veterinary patients, there are 
individuals that are strongly inǼuenced by stress 
and others that are more resilient; this variation 
in resilience to stress is mirrored in humans. 
There are studies that link stress and pain 
modulation in people, with ǻndings relating 
stress to a reduction in pain inhibition, and pain 
intensiǻcation 
,eva et al., ȶȉ14�. Exposing 
animals to prolonged stress without the ability 
to adjust to their immediate environment has 
negative consequences. Stress makes the 
patient harder to care for and contributes to 
adverse associations. These negative 
associations are linked to the clinic and 
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individual animal carer. Veterinary patients’ 
senses are far more acute than the senses of 
humans. The hospital environment is an 
unnatural setting, which may have strong 
aversive smells, stark hospital cages, wards that 
create abnormal social groups, intermixing of 
species, noise, lighting, and evoked sleep 
deprivation, all aǺecting a patient that may 
already have negative physical feelings, such as 
hunger, pain and nausea 
-ewson, ȶȉ14a�.

Brachycephalic breeds need particular 
attention when hospitalized. Any form of stress 
or excitement can cause severe respiratory 
distress in this category of patient. They have an 
impaired ability to thermoregulate and therefore 
have a propensity to overheat. Basic science 
supports the value of using an oscillating fan to 
provide air movement and Ǽows within the 
environment, and a Ƶwind chillƶ eǺect to help 
cool and calm the patient. Fans need to be 
directed at the patient or in very close proximity 
to have a beneǻcial eǺect 
+igure 6.8�.

Causes of sleep deprivation.Ȱ�ȟ

Cause Examples

Environmental 
noise

• Phones ringing
• Talking
• Beepers
• Overhead speakers
• Equipment sounds (e.g. suction, 

drip pumps)

Lighting • Overhead lights
• Spotlights

General 
discomfort

• Monitoring attached
• Dressings
• Elizabethan collars
• Intravenous lines

Oxygen • Drying of nasal passages

Room 
temperature

• Too hot or cold, poor air quality

Pain • Pathology, surgery, injury

Psychological 
stressors

• Physical and social

Sleep deprivation is often massively 
overlooked in the care strategy of critically ill 
patients 
+igure 6.9�. +reUuent interruption of 
sleep is a signiǻcant problem and a noted 
stressor in human intensive care settings. Sleep 
is a basic physiological need. The average 
canine spends approximately ȍȉ	 of the day 
sleeping, ȴȉ	 lying around awake, and Nust ȶȉ	 
being active. These percentages vary 
dependent on breed, in particular the inherent 
use for which the animal was bred (e.g. 
Labradors are a highly active retrieving breed), 
and age.

Sleep deprivation in people has been 
associated with behavioural changes such as 
becoming short-tempered, irritable, over-
reactive, and an inability to cope eǺectively with 
situations or society. This mental stress induces 
a catabolic state and negatively aǺects the 
immune system and healing process, thus 
reducing good patient outcomes.

Feline patients can be particularly prone to 
the adverse eǺects of stress. A recent review 
by Amat et al. 
ȶȉ16� observed that highly 
stressed cats are ǻve times more likely to 
develop upper respiratory tract infections 

(a) Brachycephalic breed being cooled by 
a fan. (b) Brachycephalic breed stressed 

and dyspnoeic after a car journey. A fan is used to cool 
and destress the patient prior to examination. Note the 
airway management kit on standby. 

Ȱ�ȁ

(a)

(b)
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compared with cats with lower stress levels. 
Stress has been associated with 
gastrointestinal signs such as diarrhoea and 
vomiting. Stress can alter the integrity of the 
intestinal mucosa, predispose cats to feline 
interstitial cystitis and reactivate dormant feline 
herpesvirus. Atopic dermatitis, acral licks and 
perpetuation of pruritus are aǺected by stress. 
Extreme or chronic stress can lead to 
compulsive behaviours such as feline 
hyperaesthesia syndrome (FHS), psychogenic 
alopecia and pica (Amat et al., ȶȉ16�.

Core territory is of particular importance in 
feline patients but too often cannot be 
incorporated in the hospital setting. Cats also 
need to be able to perch, to hide, and be 
elevated, to feel safe and to reduce anxiety, and 
these very helpful provisions need not be 
expensive. The cat’s carrier, if appropriate 

+igure 6.1ȉ�, or a cardboard box is an ideal 
‘hiding place’. Cats prefer to use edges for facial 
marking, so this should be an important 
consideration when investing in ‘furniture’ for 
their environment. Keeping cats separate from 
dogs has been shown to reduce stress levels 
and has led to the development of feline-
speciǻc waiting areas, wards and intensive care 
units at many veterinary hospitals.

Cats and dogs have a high degree of 
olfactory acuity. The use of odours for 
psychological well being is well documented 
in humans and some captive animals. Recent 

studies have examined the eǺects of certain 
scents in both cats and dogs in the rescue 
shelter setting. In dogs, lavender resulted in 
more behaviours suggestive of relaxation with 
less time spent moving and more time resting, 
as well as reduction in barking behaviours. In 
another example, cats interact signiǻcantly 
more with catnip than with lavender, the scent 
from a domestic rabbit or a control; ȍȉƳ7ȍ	 of 
cats exhibit a positive response to catnip. An 
extensive review by Frank et al. 
ȶȉ1ȉ� of the 
use of synthetic pheromone therapy found 
that, while synthetic pheromone application is 
worthwhile in some scenarios, there is no 
evidence of eǽcacy in veterinary hospital 
wards. Some animals use their own 
pheromones to establish an area in which they 
feel control and reassurance. Often, kennels 
are cleaned daily using strong-smelling 
disinfectants and new bedding is put in, and 
this may hugely inǼuence behaviour and 
anxiety in some inpatients. Anxiety is suǺering, 
and carers must acknowledge it as a negative 
outcome and address this as part of the 
patient experience. If good practices of 
infection prevention and control exist and any 
evident soiling is removed in a timely manner, 
the need for daily cleaning and disinfection is 
reduced for some patients, thus reducing their 
anxiety levels.

Mental or physical distraction is an 
essential technique to incorporate in both 
inpatient care and for outpatients where 
owners need assistance. Literature supports 
the use of music and music therapy. Well et al. 

ȶȉȉȶ� demonstrated that dogs display 
behaviours suggestive of relaxation in 
response to classical music. Pop music and 
talk radio did not have the same eǺect. In a 
study by Snowden et al. 
ȶȉ1ȍ�, cats expressed 
a preference for species-appropriate music 
over music composed for humans. This is not 
surprising as many species are sensitive to 
diǺerent freUuency ranges and tempos. 
Auditory communication varies between 
species, so while auditory enrichment can be 
useful, music needs to be selected carefully. It 
is insuǽcient to Nust turn on the radio or play 
standard classical music.

A timid cat using its own cat carrier base 
as a secure space. Blankets inside are 

from the cat’s home environment so will have familiar 
pheromones.  

Ȱ�Ȧȉ

Ch06a Pain Management.indd   95 19/12/2018   10:37

V
e

tB
o

o
ks

.i
r



96

BSAVA Guide to Pain Management in Small Animal Practice

Outpatient focus
Veterinary nursing clinics have become more 
common in many hospitals throughout Britain. 
Veterinary nurses have long been the 
intermediary between clients and veterinary 
surgeons. Their roles in education, provision of 
care and utilization of a myriad of clinical skills 
makes veterinary nurses key team members, 
especially when considering painful patients. 
Most nurses are already familiar with 
postoperative check-ups and addressing 
commonly related concerns such as:

 ■ Is the patient eating regularly?
 ■ Are any side eǺects to the medications 

dispensed apparent?
 ■ Has the patient been interfering with the 

wound?
 ■ Can the wound be palpated without 

adverse reaction?
 ■ Has the wound healed as expected?
 ■ Can the patient go outside�exercise oǺ 

leash?

Geriatric and arthritis nursing 
clinics
The nurse consultation involves assessing the 
patient’s comfort level and how well both 
patient and client are coping at home. Geriatric 
and arthritis clinics have a commonality in that 
during this stage in a patient’s life cycle the top 
priority is to minimi^e suǺering. Patient suǺering 
may arise in response to an illness or disease. 
SuǺering can encompass many contributing 
states such as pain, anxiety, stress and 
starvation. Some of these states arise from a 
dysfunctional care delivery system or may vary 
based on diǺerences in how clinics provide 
care. Ultimately, these states are avoidable. 
Some animals suǺer more by imposed lifestyle 
restrictions than by the suǺering caused by the 
pain induced by regular lifestyle activities; for 
example, a patient may mentally suǺer more by 
not playing with the ball or going out for walks 
than they would suǺer physically if they 
performed the activities.

Pain has a strong emotional component. 
Chronic pain in humans is frequently associated 

with disorders such as anxiety and depression. 
This aspect is not well researched in veterinary 
patients. However, understanding of pain 
pathology and processing in mammalian 
species supports the presence of emotional 
states in some veterinary patients that are 
unaddressed. Assessment and examination of 
chronic pain cases are discussed in Chapter 4.

For chronic pain patients, the support 
provided by a nurse clinic can be instrumental in 
successful management. Any chronic condition 
involves a period of both client education and 
adjustment. Clients may not understand the 
condition, how it aǺects their animal, how it 
aǺects themselves, and the continuing 
management required. Nurses can competently 
advise clients on topics such as diet, 
nutraceuticals, exercise, modiǻcations around 
the home, medication dosing and side eǺects, 
and pain recognition and assessment. Of 
importance are both owner awareness of the 
support network available to them and provision 
of an interdisciplinary, holistic approach to 
chronic pain management. Owners need to 
understand that most chronic conditions are 
incurable and that a long-term commitment to 
management is required. The aim of long-term 
management of arthritic cases is to slow down 
the progression of this degenerative disease. 
Good management of an arthritic patient will 
both reduce patient suǺering and produce 
improvements in mobility. In the geriatric patient 
with cognitive dysfunction, it can be challenging 
to distinguish pain from other signs of cognitive 
decline. Maintaining organ function when 
concurrent disease is present may inǼuence 
drug choices. Owners may need advice and 
reassurance that they will recognize the correct 
time for euthanasia of their pet. Quality of life 
(QoL) assessments are critical in assessing both 
geriatric and arthritic patients. A validated 
measure of health-related QoL and pain in 
animals is available through NewMetrica and 
the University of ,lasgow 
see Appendix 1�. 
8hese 6oL assessments support veterinary staǺ 
and owners by providing a meaningful shift in 
veterinary care and animal welfare.

A very simple mnemonic, ABC)E 
courtesy 
of Professor Stuart Carmichael), can be used to 
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guide treatment and recommendations for 
geriatric or chronically painful patients; see also 
Chapters 4 and 7g.

 ■ A Ƴ analgesia.
 ■ B Ƴ bodyweight and body score.
 ■ C Ƴ  comfort, compliance, common sense, 

complications, core territory.
 ■ ) Ƴ disease modiǻcations.
 ■ E Ƴ exercise, environment enrichment.

Each of these categories are outlined in 
more detail below.

Analgesia
Analgesia tends to form the cornerstone of 
treatment in chronic pain cases. Educating 
owners about all the options available, and 
informing them that it may take some time to 
ǻnd the right balance for their pet, is important.

 ■ Pharmaceutical therapies 
see Chapter ȍ�.
 ■ Physical therapies, for example acupuncture 


+igure 6.11; see also Chapter 6b�, 
transcutaneous electrical nerve stimulation 
(TENS), physiotherapy, hydrotherapy and 
laser therapy.

 ■ Interventions, such as platelet rich plasma 
injections and stem cell therapy.

Analgesia checklist
 ■ Start simple but prepare the owner for 

the possibility of multiple interventions.
 ■ Listen to owner concerns about 

medication types (they may have 
personal experience or friend/family 
who experienced negative eǺects�.

 ■ Listen for signs of misunderstanding Ƴ 
‘aren’t we just masking the pain?’

 ■ 4Ǻer physical interventions with positive 
associations Ƴ gentle touch, gentle 
massage 
Ǽat hand�, gentle stretching.

 ■ Establish clear targets of treatment.

Nausea and side eǺects should be 
discussed during the consultation. Salivating, lip 
licking, eating more grass, yawning, stretching, 
pica, and coprophagia may all be signs of 
nausea. Cats experiencing nausea tend to 
become anorexic whereas dogs often keep 
eating. Owners must also look out for side 
eǺects of analgesic therapies. Combinations of 
drugs may be prescribed and the 
pharmacokinetics/pharmacodynamics may be 
unknown. Some drugs are psychoactive so will 
inǼuence behaviour, anxiety and disinhibition.

While veterinary surgeons are responsible 
for prescribing drugs, veterinary nurses can 
explain the reason for prescription and correct 
use of the drugs, side eǺects, licensing and 
further information where human drugs are 
used and repurposed.

Author performing acupuncture in an 
elderly Greyhound. A thick mattress is used 

for comfort. The patient is calm, unrestrained and does 
not need sedation. Veterinary nurses can perform 
acupuncture under the direction of a trained veterinary 
surgeon.

Ȱ�ȦȦ

PRACTICAL TIP

Pain is a stressor and causes all the same 
physiological changes as chronic stress. 
This is important to communicate to owners 
as most will understand the detrimental 
effects of stress

Bodyweight and body score
When deciding if a patient is under- or 
overweight it is important to also consider fat 
and muscle distribution. Adipose tissue is well 
established as an endocrine gland that 
produces adipokines. Adipokines possess pro- 
and anti�inǼammatory properties that play a 
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vital function in systemic metabolism and 
immune function. Obesity promotes a pro-
inǼammatory state that contributes to a chronic 
low�grade state of systemic inǼammation. 
Adipokines also inǼuence metabolic conditions 
linked with obesity. 8his pro�inǼammatory state 
will contribute directly to any coexisting pain.

Veterinary nurses can teach owners how to 
body condition score and direct them to helpful 
resources such as videos available on the 
WSAVA nutritional toolkit website. Resources 
are also available to teach owners about human 
caloric equivalents. The Association for Pet 
Obesity Prevention has some great resources, 
for example, the Pet-Human Weight Translator, 
and other weight loss tools for cats and dogs 
that can be printed and passed on to owners. If 
medication is only administered with cheese or 
a hot dog, the calories of these foods need to 
be factored into calorie counting. Lower calorie 
alternatives or other methods of medication 
administration should be discussed. Delivering 
food in diǺerent ways 
+igure 6.1ȶ� will increase 
patient interest. ‘Just feed less’ is not a workable 
solution if food is an important resource for that 
pet or the owner. Methods to incorporate this 
need to be considered.

Comfort
This can encompass a myriad of solutions that 
may improve welfare and well being, some of 
the more obvious being all the areas where the 
pet enjoys resting and sleeping. For some pets 
this will also involve thinking about access to 
the sleeping area, e.g. steps to the back of the 
sofa. There will be perhaps less obvious areas 
to deal with such as how the pet travels in the 
car; if they have exposed nail beds from scuǽng 
their feet, can they manage a walk; and also 
more owner-centred considerations such as 
how able they are to lift a dog into the car or 
make changes around the home.

 ■ Beds� best for patient, not what matches 
décor or owner’s aesthetic preferences.

 ■ +looring� slippery Ǽoors may be 
problematic; use rugs, runners and consider 
nail grips such as )r Bu^byǝ nail grips.

 ■ Car rides: ask owners what the patient does 
speciǻcally while in the car and when the 

car is travelling. Are they pacing, salivating, 
panting excessively, falling over, jamming 
themselves into a corner? A big open-
spaced boot is not always helpful for dogs 
struggling against a moving car.

 ■ ScuǺed nails� down to the Uuick can be very 
uncomfortable; nail covers such as Soft 
Paws™ are available.

 ■ Mobility aids: these may help owners take 
their pet out more easily or frequently and 
can be used in combination with 
conventional walks. Aids such as wheels, 
harnesses, buggies and ramps warrant 
consideration.

(a,b) A toy (Kong™) used as a method 
of feeding a Greyhound in hospital. This 

method of feeding encourages natural feeding 
behaviours, increases the time taken for the patient to 
eat and provides a great distraction. 

Ȱ�Ȧȶ

(a)

(b)
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Compliance
Veterinary staǺ must take the time to explore 
owner and patient motivations, and understand 
how involved the owner can be and realistically 
how much time they have to put towards 
additional measures.

 ■ Positive interventions help.
 ■ Give owners tasks to complete.

Common sense
It is important to help maintain and strengthen 
the humanƳanimal bond. In some instances, this 
will involve coming up with solutions to 
scenarios that are important to the client and 
the pet, for example, ways to allow the patient 
to be with the owner such as on sofas.

Complications
The need for close monitoring in these patients 
is paramount. Co-morbidities and/or 
polypharmacy will require frequent assessment 
for potential side eǺects and organ function. 
Complications may exist from the outset or 
develop along the way with the owner, for 
example, if they have limited resources or are 
going through a personal crisis of their own.

 ■ 4ngoing monitoring for side eǺects 
e.g. 
blood tests).

 ■ Explain complications to owners.
 ■ Owner-related complications may occur at 

any time.

Core territory (cats)
Core territory is extremely important to cats and 
is smaller in size than a cat’s home range. It 
consists of the area where the cat feels secure 
enough to eat, sleep, play, groom and avoid 
conǼict with other household pets. Cats like the 
use of vertical space for resting and security. 
Providing shelves or cat trees are easy ways to 
increase vertical space, but remember to 
provide access to these areas, particularly for 
older or less mobile cats.

 ■ Provide access to heights and hiding places.
 ■ An arthritic cat may struggle to use vertical 

scratching posts; hori^ontal or sloped 
scratching posts may be more accessible.

 ■ Provide access to food and water, which 
should ideally be a room apart.

 ■ Think about access and accessibility of 
toilet areas; walls of litter boxes may be too 
high for the patient to comfortably traverse.

 ■ Increase play opportunities by rotating toys.
 ■ Grooming should be performed with a soft 

brush.

Use of video to assess mobility and core 
territory can be invaluable. Cats in a consult 
room are not easy to assess and will often move 
unnaturally, for example, they often have a very 
low body carriage or may just ‘freeze’.

)MWIEWI�QSHMǻGEXMSR
Veterinary nurses should educate clients about 
ways of slowing the progression and worsening 
of the disease.

 ■ 8ry to limit repeated concussion of aǺected 
joints, as may occur with jumping in and  
out of vehicles or bounding in anticipation  
of a walk.

 ■ Improve muscle strength with appropriate, 
regular exercise.

 ■ Discuss direct joint interventions, including 
surgical options.

 ■ Explore the use of nutraceuticals.
 ■ Provide appropriate analgesia.

Exercise
Optimization of exercise training is key in 
prevention and treatment for many chronic 
conditions. It needs to be engaging and 
sustained and realistically balanced with the 
owner’s schedule.

 ■ The right type, the right amount.
 ■ Structured.
 ■ Aim to progress.
 ■ 0eep it interesting; diǺerent walks, diǺerent 

parks, diǺerent entrances, visit a caf³ or pet 
store.

 ■ Consider the substrate; concrete versus 
sand versus uneven surfaces.

 ■ Consider how the patient behaves at home 
and possible physical impacts, for example 
jumping up at the window every time a bus 
goes past.
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 ■ Consider whether the dog pulls on the lead; 
trigger points, lipomas/masses that may 
get compressed with halter/collars.

 ■ What exercise makes them worse? What 
exercise makes them better?

 ■ 4utdoor cats spend 6ȉƳ8ȉ	 of their waking 
hours seeking their prey. This predatory 
search is a cat’s natural exercise, as well as 
mental stimulation.

Exercise restriction is not always the answer; 
often, restriction will worsen chronic conditions. 
Patients need to keep moving. They need to be 
kept interested and stimulated.

Environmental enrichment
All captive animals need environmental 
enrichment and this includes family pets. The 
idea is to inǼuence the animalƶs environment to 
increase physical activity and normal species-
typical behaviour that will satisfy their physical 
and psychological needs.

Enrichments must be dynamic and 
sensible for the intended species; for example, 
the same Kong™ toy, at the same time, with 
the same ǻlling every day provides limited 
enrichment. If you restrict a resource (e.g. food, 
exercise, play) then it needs to be replaced 
with something else where possible, otherwise 
this could contribute to increased suǺering. 
These resources are requirements that an 
animal needs to survive; patients will suǺer if 
they do not receive these resources.

Techniques used to improve an 
environment include:

 ■ Food-based enrichment
 ■ Sensory enrichment (sight, smell, touch, 

taste and hearing)
 ■ Novel objects
 ■ Social enrichment
 ■ Positive training techniques.
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Association for Pet Obesity Prevention: 
http://petobesityprevention.org/
+ear free certiǻcation program� 
https://fearfreepets.com
Fenzi Dog Sports Academy Cooperative Canine Care 
program: 
https://fenzidogsportsacademy.com/index.php/
courses�ȶȴ9ȶ
-illƶs Pet Nutrition Ƴ ;hat -uman +ood )oes to =our Pet� 
http://www.hillspet.com/en/us/pet-care/nutrition-feeding/
human-food-treat-translator
Low Stress Handling® Ƴ )r Sophia =in� 
https://drsophiayin.com/low-stress-handling/
NewMetrica Quality of Life measurement: 
http://www.newmetrica.com
WSAVA Nutritional Toolkit: 
http://www.wsava.org/nutrition-toolkit

Stockists
The following list includes stockists of products and prod-
uct types mentioned in the text. Please note, this list is not 
exhaustive.

Aneticaid: 
http://www.aneticaid.co.uk 
Stockist of theatre equipment including arm retainer pads 
and anaesthetic tube holders.

Comfy Collars: 
https://www.comfycollars.co.uk

Cosy Dogs Harnesses: 
https://www.cosydogs.com/harnesses-shop/cosy-dogs-
harnesses.html

Doc and Phoebe Cat Co.: 
https://docandphoebe.com/ 
2anufacturer of 8he NoBowl +eeding Systemǝ.

KONG toys: 
https://www.kongcompany.com/en-uk

Kruuse: 
https���www.kruuse.com�en�,B.aspx 
Stockists of BUS8ER thermal vac support sets.

Medipaw Protective Pet Wound Management: 
http://medivetproducts.com 
Protective pet clothing.

OrthoPets: 
http://www.orthopets.co.uk 
Stockist of -elpƶEmUp -arness and )r Bu^ybyƶs 8oe,rips.

Pet Support Suit: 
http://petsupportsuit.com

RuǺwear� 
http���www.ruǺwear.co.uk

Soft Paws Nail Caps: 
http://www.softpaws.co.uk
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Samantha Lindley

Physical methods 
used to alleviate pain: 
complementary therapies

Acupoint abbreviations used in 
this chapter:
BL – Bladder
CV – Conception vessel
GB – Gallbladder
GV – Governing vessel
LI – Large intestine
PC – Pericardium
SP – Spleen
ST – Stomach

The use of physical therapies in veterinary pain 
management is increasingly popular with clients 

+igure 6.1ȴ�. 8his is partly because they have a 
sense that such approaches must be safe; partly 
because they feel that such treatments allow 
them to have some active involvement in their 
petƶs care; and partly because they assume 
not 
always correctly� that such approaches will 
avoid or limit pharmacological analgesia.

6uality research on the speciǻc eǽcacy of 
an intervention is inherently more diǽcult for 
physical therapies than for pharmacological 
treatments because blinding of the subNect and 
owner 
and therapist� is not straightforward. As 
soon as physical contact occurs between 

therapist and animal, changes occur in the 
animal that may have non�speciǻc eǺects on 
the pain. Positive social interactions cause a 
reduction in blood pressure and release of 
neurotransmitters that improve mood, but are 
also associated with pain relief 
Uvnas�2oberg 
et al., 199ȴ; 4dendaal, ȶȉȉȶ�.

Notwithstanding the diǽculties of a veteri-
nary, clinically oriented evidence base, some 
physical therapies do have a convincing body of 

animal� experimental and human clinical studies.

Acupuncture
Acupuncture, although perhaps not 
immediately thought of as a physical therapy, 

Physical therapies commonly used in 
veterinary pain management.Ȱ�Ȧ3

 ■ Acupuncture
 ■ Physiotherapy 
 ■ -ydrotherapy
 ■ Chiropractic
 ■ 4steopathy
 ■ Bowen therapy 
 ■ Pressure point massage�therapeutic 

massage
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must be considered as such because physical 
interactions occur during examination and 
treatment of the patient. -owever, despite the 
potential for non�speciǻc eǺects, there are 
plenty of experimental 
animal� and clinical 

human� studies to demonstrate speciǻc 
eǽcacy of the needle insertion 
i.e. over and 
above placebo and non�speciǻc eǺects� 
+ilshie 
et al., ȶȉ16�.

+or the purposes of this chapter, 
acupuncture is deǻned as� Ƶthe insertion of a 
solid needle into the body for the purpose of 
therapy and pain reliefƶ.

Summary of the mechanisms
Acupuncture stimulates aǺerent nerves, 
competes with other inputs at the dorsal horn of 
the spinal cord, and triggers eǺects on the brain, 
which include, but are not limited to� 
deactivation of the limbic system; facilitation of 
descending inhibitory pain pathways; stimulation 
of the hypothalamus; and release of beta 
endorphins from the periaUueductal gray 
PA,�.

1SGEP�IǺIGXW
An acupuncture needle is a solid, non�
traumatic needle that is inserted through the 
skin. ;here it goes thereafter depends on 
what the acupuncturist is trying to achieve. 
+rom a ;estern perspective, the therapist is 
not necessarily aiming for a very speciǻc 
anatomical location with a speciǻc name 
i.e. 
an acupuncture point such as LI 4�, although 
these are used, but they will have a speciǻc 
structure in mind. Such structures include� 
myofascial trigger points 
28rPs Ƴ tiny 
ischaemic areas within the end plate ^ones of 
muscles, which give rise to potentially intense 
pain, referral of pain, muscle weakness and 
muscle shortening 
+igure 6.14� Ƴ 28rPs are 
not inǼammatory and are not eUuivalent to 
muscle spasm�, tendon insertions, Noint 
margins, the most prominent part or the 
raphae of muscles, ligaments, tender areas of 
fascia, and periosteum.

;hen treating pain, the aim of the 
acupuncturist is to place the needle as close  
as possible to the source of pain without making 
it worse.

Acupuncture points
Terms such as �T and {� refer to speciĀc 
point or ‘meridians’. The meridian name 
is given Ārst, followed Æy a numÆer. Fn 
�estern acupuncture, these notations are 
simply shorthand for a ŠreasonaÆlyš speciĀc 
anatomical area in which needles are 
commonly placed. 8or eƻample× �TƑƆ is a 
point in the cranial tibial muscle just lateral 
to the tibial crest in the most prominent part 
of the muscle, oriented from the cranial to 
the caudal aspect of the limb.

8he high threshold stimulus of needle 
insertion stimulates aǺerent nerves. 8hese 
nerves, despite their name, release most of  
their neurotransmitters at their prodromal 

peripheral� end. 8hese include substance P 

SP�, calcitonin gene�related peptide 
C,RP�, 
vasoactive intestinal peptide 
VIP�, and nerve  
growth factor 
N,+�, amongst others. 8hese are 
healing factors, released normally in response 
to damage and trauma. Adenosine is also 
released and achieves analgesia locally.

�IKQIRXEP�IǺIGXW
8he aǺerent nerves stimulated are alpha�delta 
ǻbres 
in skin� and type II�III ǻbres 
in muscle�. 
8hese nerves signal so�called Ƶfast painƶ, which 
indicates actual or potential tissue damage and 
limits such damage by its rapid transmission to 
the central nervous system, resulting in the 
withdrawal of the aǺected part of the body from 
the threat. 8he transmission of fast pain is 
mediated in the dorsal horn by the activation of 
enkephalinergic interneurons in the substantia 
gelatinosa of the dorsal horn. 8hese interneurons 
release enkephalins and block the onward 
transmission of so�called Ƶslow painƶ from the C 
ǻbres 
type IV ǻbres in muscle� Ƴ this is the 
Ƶcompetitionƶ aspect of an acupuncture stimulus.

8he Ƶfast painƶ signal is then transmitted  
to the brain where it stimulates the release of 
beta endorphins from the PA,, which circulate 
humerally, and ȍ�hydroxytryptamine 
ȍ�-8�  
and noradrenaline from the locus coeruleus, 
which facilitate the descending inhibitory  
pain pathways.
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8his whole eǺect occurs most potently at the 
spinal segment stimulated by the acupuncture 
needle. 8his is segmental acupuncture and 
Nustiǻes the approach of needling as close as 
possible to the source of pain.

-IXIVSWIKQIRXEP�IǺIGXW
8he release of ȍ�-8 and noradrenaline and 
conseUuent facilitation of the descending 
inhibitory pain pathways occurs throughout the 
spinal cord 
although it is most potent at the 
segment stimulated�.

,IRIVEP�IǺIGXW
4ne of the primary eǺects of dry needling 
or 
manual acupuncture� is to deactivate the limbic 

system. 8he limbic system is the  
maNor area of the brain associated with emotion 
and is overactive in 
especially� chronic pain, 
when suǺering is signiǻcant. +unctional 
magnetic resonance imaging 
2RI� studies by 
Hui et al. 
ȶȉȉȉ� have demonstrated that 
acupuncture deactivates the limbic system and 
thus reduces the emotional component of pain, 
i.e. it reduces suǺering. 8his is pertinent when 
considering the Ƶoutcome measuresƶ used for 
assessing the eǺects of acupuncture.

8he general eǺects of circulating 
endorphins and other neurotransmitters  
in the cerebrospinal Ǽuid 
CS+� and blood 
contribute to mood and arousal states  
in the patient.

:�Ƒǉ
�XƗŀ

�TƑƆ

�{ŀ
{�Ɔ

�{ŏǉ

ST points in rectus abdominus

CV points in linea alba

:�Ƒ

:�Ƒǉ
�XƗŀ

�TƑƆ

:�ŏĊ

Yintang

Taiyang

,eneral location of 
needling points.

Ȱ�Ȧȏ
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Long-term relief of pain
Acupuncture may result in a cumulative 
response to signs such as pain or dysfunction. 
In terms of pain, this is mediated at least in part 
by the upregulation of messenger RNA for 
preproenkephalin, i.e. more precursors of 
endorphins are produced. 8his means that the 
body responds to new or returning pain 
sensation by rapidly producing more pain relief.

Essentially, acupuncture Ƶfoolsƶ the brain into 
thinking that the body has been damaged, so 
that it triggers very potent pain-relieving 
mechanisms that are then directed to the area 
that most needs the pain relief.

8his sounds impressive and, although these 
eǺects have been reliably demonstrated, the 
potency of acupuncture depends on the 
inherent ability of the patient to respond to the 
stimulus and the ability of the acupuncturist to 
deliver an eǺective Ƶdoseƶ for the individual and 
for the condition under treatment.

Legal status of veterinary 
acupuncture
Acupuncture is an act of veterinary surgery. 
-owever, veterinary nurses may perform 
acupuncture under Schedule ȴ if directed to do 
so by a veterinary surgeon 
veterinarian� trained 
in acupuncture and who directs the depth and 
position of needling.

Physiotherapy
Physiotherapy is deǻned as a range of physical 
therapies used to prevent and treat inNuries, 
restore function, and maximi^e physical 
potential. It includes any of the manipulative 
therapies such as osteopathy and chiropractic, 
but, although acupuncture is a physical therapy, 
acupuncture is not included within the scope of 
veterinary physiotherapy, as it is an act of 
veterinary surgery, as noted above.

Access to a veterinary physiotherapist is not 
universal and, even if it were, it is not necessarily 
appropriate for all conditions and all patients. 
;hat will be described here are the simple 
techniUues that can be employed and 
demonstrated by the veterinary team to help 

owners to help improve their petƶs mobility, 
muscle strength and balance.

8echniUues that fall under the umbrella of 
Ƶphysiotherapyƶ include any skill 
except 
acupuncture� in which the physiotherapist is 
included, e.g. hydrotherapy, laser therapy, 
massage, pressure point massage and 
manipulations. -owever, each of these may  
also be oǺered by practitioners who speciali^e 
in one techniUue only 
e.g. hydrotherapists  
and chiropractors�.

Hydrotherapy
-ydrotherapy uses the inherent properties of 
water to facilitate rehabilitation of patients who 
may ǻnd land�based exercises too diǽcult or 
painful. ;here a hydrotherapy facility is 
available to the practice it will obviously be 
used, but there are some patients that do not 
accept formal hydrotherapy and some owners 
may not have the time or resources to use it.

In these cases, so�called do it yourself 
)I=� 
hydrotherapy may be employed, but owners 
need advice on minimi^ing risk and optimi^ing 
beneǻts. -ydrotherapy is not a panacea, it can 
be hard work for the patient, and can result in a 
worsening of pain if used improperly.

-ydrotherapy services available include�

 ■ Pools�tanks� swimming in pools generally 
expends greater eǺort than walking on an 
underwater treadmill, so it is not suitable for 
older or frail animals or those with 
cardiovascular disease. 2oreover, 
swimming in a pool, while allowing greater 
Noint Ǽexion than land�based exercise, does 
not contribute to Noint extension

 ■ Underwater treadmills� allow better Noint 
Ǽexion and extension than land�based 
exercise; can contribute to an improvement 
in proprioception; and reduce loading and 
concussion on the Noints 
+igure 6.1ȍ�

 ■ Ƶ)I=ƶ hydrotherapy� this can mimic some of 
the eǺects of pools and water walking, 
depending on how the owner controls the 
patient. 8he main risks with such an 
approach are the access to and exit from 
the water Ƴ diving in and scrabbling out is 
likely to be detrimental and so owners must 
source shallow beach type areas for their 
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dog and control the way they approach the 
water. 8hey must also prevent the dog from 
becoming too cold. Advantages include� 
dogs that are anxious about formal 
hydrotherapy can beneǻt and even enNoy 
the therapy; it is free; and it may be more 
freUuently accessed than the formal version.

Potential beneǻts of all hydrotherapy forms 
include� a theoretical decrease in pain 
perception; increase in blood circulation; 
increase in sodium excretion by the kidneys; 
and reduction of oedema.

Underwater treadmills help to achieve 
better Ǽexion and extension of Noints than 

a pool.

Ȱ�Ȧȍ

PRACTICAL TIPS

For old, frail animals and animals with spinal problems only use an underwater treadmill or 
gentle DIY hydrotherapy.
Uey points of %F¥ hydrotherapy×

 ■ eccess to and eƻit from the water are the most important aspects of safety. :entle slopes 
should Æe found, preferaÆly āat Æeach areas with a smooth surface

 ■ The dog should Æe well dried and ĩept warm after the session
 ■ �tarting gently with the water up to hocĩ and carpus, get the dog used to walĩing Æacĩ and 

forth along a short stretch of water Šă mš. �orĩ up to having the water at the level of the 
greater trochanter over four sessions, once or twice weeĩly. Then repeat twice or three 
times weeĩly, gradually increasing the numÆer of ůlengthsű from two to siƻ over a month. 
Teach the owner to monitor heart rate and to Æe aware of signs of eƻcessive tiring

 ■ �hecĩ that the pain is not getting worse after Ƒ weeĩs.

Massage and touch therapies
8ouch, if the patient enNoys it, is useful in the 
treatment of pain because it reduces blood 
pressure 
and pain is a stressor that can 
increase blood pressure� and releases mood 
neurotransmitters that include endorphins, 
serotonin, noradrenaline, dopamine, oxytocin, 
and prolactin. 8hese are variously related to 
analgesia, mood, arousal states, and bonding 

+igure 6.16�.

The safest approach to massage is to use a 
Ǽat hand approach. 4wners often want to use 
their ǻngers to try to tackle the Ƶknotsƶ they can 
feel 
trigger points� in the way they may enNoy a 
therapeutic massage for themselves. 8his may 
be helpful, but it may also cause a worsening of 

Touch can release neurotransmitters 
associated with pain relief.Ȱ�ȦȰ
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pain, especially in dogs that patiently put up with 
anything their owner does to them. Use the palm 
of the hand in contact with the skin; move the 
hand and the skin together over the underlying 
muscles 
+igure 6.17�. Use the animalƶs body 
language and facial expressions to determine 
whether the touch is too ǻrm or if they would 
enNoy greater pressure. Ideally, this massage 
should be done before and after exercise.

+lat hand massage is the safest form of 
massage to teach an owner.Ȱ�ȦȮ

ecupuncture may Æe added where 
pharmacological analgesia does not 
appear to be reducing signs of distress and 
discomfort. The addition of acupuncture 
will sometimes give suþcient relaƻation 
and endogenous pain relief to allow 
the medical analgesia to worĩ. ceedles 
can be placed near the source of pain if 
appropriateſ segmentallyſ peri-segmentallyſ 
or in non-painful general points such as 
�TƑƆ, :�ŏĊ, :�Ƒ, and ¥intang Š8igure Ɔ.ŏîš. 
{hysiotherapy and hydrotherapy should Æe 
used in conģunction with professional advice 
in acute neurological and orthopaedic pain.

=intang is an acupuncture point 
between the eyes 
the Chinese name is 

only used here because the point is an extra one to 
the normal numbering system�.

Ȱ�Ȧȁ
Use of physical therapies 
in veterinary pain 
management
Acute pain
,enerally speaking, acupuncture will be the 
main physical therapy used in acute pain 
presentations, as an adNunct to pharmacological 
analgesia. Physiotherapy and hydrotherapy are 
indicated postoperatively in intervertebral disc 
disease and orthopaedic conditions 
depending 
on the procedure used�. -ydrotherapy can be 
started almost as soon as the wound is healed, 
but the ideal timescale varies for diǺerent 
orthopaedic conditions.

Acute neurological pain – 
intervertebral disc disease
Clearly, the primary importance for 
intervertebral disc disease 
IV))� is making the 
correct assessment. Contrary to some reports 


e.g. /oaUuim et al., ȶȉ1ȉ�, acupuncture is not 
an alternative to decompressive surgery, 
where such surgery is indicated, but it does 
appear to be a useful adNunct at diǺerent 
stages of the disease.

At ǻrst presentation, without delaying 
assessment or surgery, acupuncture should be 
performed at the suspected site of disc 
prolapse into the epaxial muscles. If 
electroacupuncture is available and appropriate 
this should be used 
+igure 6.19�.

 ■ 4utcomes� pain relief; relaxation; decrease 
of anxiety and secondary muscle spasm.

 ■ Conservative management� acupuncture 
should be used twice weekly initially 
to 
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Electroacupuncture is the most potent form 
of stimulation with acupuncture needles.Ȱ�Ȧȟ

Ƶramp upƶ the cumulative eǺects� in the 
relevant epaxial muscles, using 
electroacupuncture if tolerated.

 ■ Post�surgically� acupuncture can be applied 
initially at the segments either side of the 
surgical site into the epaxial muscles or 
paraspinally into multiǻdus muscles.

 ■ 4nce the wound has healed� the aǺected 
segments can be treated directly.

It should be noted that acupuncture will 
optimi^e wound healing 
see Chronic dermato-
logical pain, below� but, unless wound healing is 
poor, the surgical site is avoided initially because 
it is likely to be bruised and hyperalgesic.

Acute orthopaedic pain
Acupuncture can be used for adNunctive pain 
relief in patients with acute orthopaedic pain. 
Probably the most useful indication is for 
cruciate disease prior to assessment for surgery. 
Acupuncture around 
not into� the knee Noint 
into S8ȴ6, BL4ȉ, SP9 and SP1ȉ and into the hip 
girdle 
,Bȴȉ, BLȶ9� for an acute presentation 
should be performed 
+igure 6.ȶȉ�. If the 
disease has been present for some time before 
the acute presentation then secondary trigger 
points will be identiǻed in the contralateral 
pelvic limb and the epaxial muscles 
possibly 
also the contralateral thoracic limb�. 8he sooner 
acupuncture is started, the better the prospects 
for eǺective rehabilitation post�surgically or if 
conservative treatment is chosen.

Acupuncture around the stiǼe and hip girdle 
muscles for cruciate and other stiǼe pain.Ȱ�ȶȉ

Acute gastrointestinal pain
;hile the main thrust of treatment is Ǽuid 
support and resolution of the main signs of 
disease, pain and nausea should not be ignored 
and may be treated adNunctively with acupunc-
ture. 8here is experimental 
dogs, rats, mice� 
evidence that acupuncture can also normali^e 
function, reduce gastric acid, and stimulate 
dopamine release from the adrenals, which may 
have an impact in acute septic conditions 
Sato 
et al., 199ȴ; 8orres�Rosas et al., ȶȉ14�.

Very painful visceral disease 
such as 
pancreatitis� can also create myofascial pain in 
epaxial and abdominal muscles supplied by the 
same spinal nerves as the aǺected viscera. 
8hese trigger points will contribute to the pain 
of the acute disease and also maintain pain and 
signs in between acute episodes of disease.

Treat segmentally into the paraspinal 

multiǻdus� muscles in the appropriate 
segments. +or stomach, pancreatic and kidney 
disease, needle the caudal thoracic and cranial 
lumbar segments; for small intestinal disease 
use the cranial lumbar segments; for large 
intestinal, uterine and bladder disease, use the 
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caudal lumbar and sacral segments. Abdominal 
points such as abdominal CV points in linea alba 
or, for safety and probably better eǽcacy, the S8 
points in rectus abdominus in the pain referral 
^ones 
cranial for stomach and pancreas; 
middle for small intestine; caudal for large 
intestine, uterus and bladder� can also be used 
if safely accessible. Add S8ȴ6 and PC6, if 
accessible, for antiemesis, gastric acid 
reduction and dopamine release 
+igure 6.ȶ1�.

Acute bladder pain
Acupuncture can be used adNunctively for the 
management of pain associated with acute 
cystitis and to reduce straining around the time 
of treatment of urethral obstruction. Needle 
paraspinally L1ƳL4 in the dog and LȶƳLȍ in the 
cat, with needles down to the sacrum at S1ƳSȴ 
for both species for any painful or functional 
condition of the bladder 
+igure 6.ȶȶ�. If accessi-
ble and tolerated, use electroacupuncture for 
acute presentations, particularly obstructions 
as 
well as rectal prolapse�. +or speed, needle S1ƳSȴ 

over the sacrum only 
bilaterally two to four 
needles, through the multiǻdus muscle and 
down to the level of the sacrum to be sure of 
reaching the correct segments�.

Acute ocular and aural pain
Acupuncture may be a helpful adNunct for the 
treatment of pain associated with acute otitis 
externa, conNunctivitis, glaucoma, and corneal 
ulceration. Needles should be placed as close 
as possible to the eye and ear. 8his is often 
tolerated remarkably well� =intang and 8aiyang 
are obvious choices, with the temporal muscles 
generally being easy to access close to the eye 
and around the base of the ear 
+igure 6.ȶȴ�. +or 
recurrent conditions look also at the dorsal neck 
muscles, masseter and sternomastoid�
cleidomastoid muscles for trigger points that 
may be contributing to the pain.

S8�� is a point in the cranial tibial muscle 
Nust lateral to the tibial crest.Ȱ�ȶȦ

Acupuncture paraspinally in L�ƳL� and over 
the sacrum for pain and functional bladder 

problems in the cat.

Ȱ�ȶȶ

Acupuncture in the temporal muscles 
around the eye is often well tolerated.Ȱ�ȶ3
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Chronic pain
Acupuncture, physiotherapy and hydrotherapy 
are more usually thought of as treatments for 
chronic, rather than acute, pain. 8his is because 
such conditions traditionally cause owners to 
seek out non�pharmacological interventions. 
8he evidence for acupuncture in veterinary 
clinical conditions is sparse 
note� not negative, 
Nust very underpowered, poor Uuality studies 
with many confounding factors�. +unding for 
large-scale research into human clinical 
conditions has provided evidence to the level of 
systematic review to show that acupuncture 
works 
beyond sham� for chronic lower back 
pain, allergic rhinitis, migraine and tension 
headache and osteoarthritis in the knee, as well 
as postoperative and post�chemotherapeutic 
nausea and vomiting.

+or the conditions discussed below the 
reader can assume that formal physiotherapy 
and hydrotherapy are preferred where available, 
aǺordable and tolerated by the patient.

Physiotherapy
+or any neurological or orthopaedic condition 
where there is obvious muscle wastage and 
weakness the simple physical approaches are�

 ■ -indlimbs�
• Sit to stand� from a ƵsUuareƶ sitting 

position, encourage the dog to stand 
with a word, hand gesture or treat. 
Repeat three times, three times daily 
initially 
+igure 6.ȶ4�. 8his will work the 
thigh muscles, but only if the dog starts 
from a proper sitting position. 2ost dogs 
will sit ƵsUuarelyƶ if there is a suggestion of 

(a–c) Sit to stand exercises use and strengthen the hindlimb muscles.Ȱ�ȶȏ

(a) (b) (c)

a reward 
Ƶmuscle memoryƶ from puppy 
training, even if they do not sit properly of 
their own accord�. If they cannot sit 
sUuarely because one leg is abducted, 
start with them sitting against a wall

 ■ All limbs�
• Steps� using two or three shallow steps, 

put the dog on the lead and slowly walk 
them up and down the steps, such that 
they use each leg individually. If they are 
allowed to go at their own pace they will 
likely hop up the steps and avoid using 
the aǺected limb. ,oing down slowly is 
as important as going up. Repeat three 
times, twice daily

• Slopes� use a gentle slope initially and 
walk the dog up and down it slowly on a 
lead so that it uses each leg separately. 
Repeat twice, once or twice a day. 
Increase freUuency after 1 month if there 
is no worsening of pain.

Stretching
Stretches can help to reduce pain and stiǺness 
in the muscles and help mobili^e Noints.

 ■ -indlimbs�
• ;hen the animal is lying on its side or 

back at rest, stroke the Ǽank or belly so 
that the dog voluntarily extends the 
hindlimb or limbs. ;hen this happens, 
apply gentle pressure against the 
cranial thigh muscles to maintain that 
stretch for ȴ seconds, then release 
gently and repeat. )o the set three 
times, three times daily for each limb 

+igure 6.ȶȍ�.
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(a–c) SeUuential steps for stretching the hindlimbs.Ȱ�ȶȍ

(a) (b) (c)

Some dogs can be taught to perform a Ƶplay 
bowƶ or stretch and hold the position to 

stretch the front legs.

Ȱ�ȶȰ

 ■ +orelimbs�
• Some dogs can be taught to do a play 

bow and hold it 
+igure 6.ȶ6�, and this 
will stretch the triceps and infraspinatus 
muscles (common sources of pain in 
forelimb dysfunction and disease�.

• ;ith a hand under the carpus for 
support, push gently on the point of the 
elbow so that elbow and forelimb 
extend. -old for ȴ seconds, release and 
repeat. )o the set three times, three 
times daily for each limb 
+igure 6.ȶ7�. If 
the dog resists and Nerks the limb do 
not persist.

(a–c) SeUuential steps for stretching the 
forelimbs.Ȱ�ȶȮ

(a)

(b)

(c)
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 ■ Spine�
• Use weaving poles to encourage lateral 

movement of the spine and spinal 
muscles. Start with poles a body�width 
apart 
+igure 6.ȶ8�.

+or balance and to encourage the limbs to 
be lifted and Noints to be Ǽexed use Cavaletti 
poles 
+igure 6.ȶ9� a body�width apart, starting 
with them on the ground and progressively 
raising them as the dog gets used to stepping 
over them.

;eaving poles to encourage lateral spine 
Ǽexibility.Ȱ�ȶȁ

Cavaletti poles to encourage lifting the legs, 
balance and proprioception.Ȱ�ȶȟ

WARNING

 ■ �educe the pain Ārst with acupuncture and other analgesia Æefore starting these eƻercises.
 ■ aore is ckT Æetter, so start slowly and infreŧuently.
 ■ �hecĩ that the eƻercises are not maĩing the pain worse.
 ■ Ff the pain is worse, checĩ what the owner is doing.
 ■ evoid swimming especially where there are cervical lesions Æut also in any condition where 

lordosis of the spine is oÆviously associated with a worsening of signs.
 ■ �are with underwater treadmills when the animalűs stride is lengthened to the point where 

hip eƻtension also causes pelvic tilting when lordosis eƻacerÆates pain.

Chronic neurological pain
8he expected eǺects of acupuncture are pain 
relief with conseUuent improvement in mobility, 
and return to function. Physiotherapy and 
hydrotherapy will be used for pain relief, to 
improve or maintain muscle strength and mass, 
and to improve proprioception.

WARNING

�are should Æe taĩen with any physical 
therapy when there is evidence of central 
sensitization. If light touch or gentle 
pressure is interpreted Æy the patient 
as pain, the therapy will Æe unpleasant 
and, almost certainly, less effective or 
detrimental

Physical therapies will not directly have 
therapeutic eǺects on neuropathic conditions, 
for example for compression of, and direct 
impingement on, nervous tissue. -owever, for 
some so�called Ƶdynamicƶ lesions, where the 
posture of the animal determines how much 
compression or impingement occurs, the 
physical therapies appear to have a part to play.

 ■ IV))� apply acupuncture as for the acute 
presentation, but also examine and treat 
secondary muscular pain in the epaxial and 
limb muscles.

 ■ +oraminal stenosis� treat the secondary 
muscle pain found on examination to try to 
prevent the cycle of physical hunching and 
further nerve impingement. 8reatment will 
inevitably have to be freUuent and 
long�term.
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 ■ Spondylosis�spondylitis� acupuncture can 
be used for the secondary muscular pain in 
the epaxial muscles, but also in the 
sublumbar muscles, pectoral muscles and 
limbs if aǺected.

 ■ Chiari malformation�syringomyelia� 
acupuncture may improve the secondary 
muscle pain around the neck and should be 
added to the treatment regime where there 
is� a� palpable muscle pain; and b� signs of 
discomfort and suǺering in between attacks 
of yelping�screaming and phantom 
scratching. It will not usually reduce the 
screaming and scratching, nor would it be 
expected to, given the cause of these signs.

Chronic orthopaedic pain – arthritis
Sources of arthritic pain include� Noint 
inǼammation; bone on bone impingement; 
fragments or ǻssures within the Noint; ligament 
and tendon pain; secondary muscle pain; and 
potential central sensiti^ation. Acupuncture may 
reduce the nociceptive input from the Noint, 
reduce secondary muscle and soft tissue pain, 
and reduce central sensiti^ation. 8reat as close 
to the Noint as possible without entering the 
NointƳNoint margins can be needled if safely 
identiǻed; trigger the points in the adNacent 
muscles and those aǺected by postural shift, 
especially the epaxials. If the aǺected Noint is too 
painful to needle, target areas above and below 
the Noint and Ƶmirror pointsƶ on the contralateral 
limb. 8reatments can often be limited to 
monthly or 6�weekly once the pain is controlled. 
Electroacupuncture should be used as the 
animal gets older and the treatment appears 
less eǺective 
because there is more input with 
which to compete�.

Chronic dermatological pain –  
self-trauma and wound healing
8here is good evidence for the use of 
acupuncture in wound healing 
/ansen et al., 
1989�. Place needles as close as possible to 
the edge of the wound in healthy skin to the 
depth of the tissue damage and ȶ.ȍ cm apart 

+igure 6.ȴȉ�. Acupuncture appears to be 
helpful for acral lick dermatitis� treat as for 
open wounds, but also add S8ȴ6, LI11 and 
,V14 and ,Vȴ.

Chronic gastrointestinal pain
Acupuncture can modify function and reduce 
pain in the viscera. A secondary consideration is 
the potential for Ƶviscerosomaticƶ pain, where 
painful visceral stimuli cause trigger points in 
the body wall 
+igure 6.ȴ1�. 8hese trigger points 
may then maintain or exacerbate the signs of 

;ound healing is promoted by 
acupuncture. 


Courtesy of Vicky Emmott�

Ȱ�3ȉ

8he trigger points in the thoracolumbar 
epaxial muscles of this lurcher appeared 

to maintain daily Ƶclassicalƶ signs of pancreatitis 
lip 
licking, Ƶprayingƶ, excessive yawning, Ƶswanƶ posture� 
in the absence of a positive canine pancreatic lipase 
immunoreactivity 
cPLI� test. 8reatment of these points 
appeared to resolve the signs completely.

Ȱ�3Ȧ
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the original disease. 8reat segmentally as for 
acute pain. Examine the epaxial muscles, 
abdominal obliUue muscles and rectus 
abdominus muscles in the segmental referral 
^one for trigger points and treat. Add S8ȴ6 
and 
PC6 if accessible� for eǺects on appetite, gastric 
acid secretion and nausea.

Chronic bladder pain
8reat chronic bladder pain as for acute pain, but 
also look for segmentally relevant trigger points 
in the caudal rectus abdominus muscle and 
lumbar epaxial muscles.

Chronic otitis externa
8here is some evidence that acupuncture may 
reduce the severity and freUuency of chronic 
otitis externa 
Sanche^�ArauNo and Puchi, ȶȉ11�. 
8reat at the time of presentation and�or weekly�
biweekly around the base of the ear and dorsal 
neck muscles, checking the sternomastoid and 
cranial trape^ius muscles for trigger points.

Ocular pain (dry eye)
+or palliation and optimi^ation of remaining tear 
production, place needles around the eye 
see 
ƵAcute ocular and aural painƶ, above�.

Oral pain
+or dental pain, stomatitis and facial pain, 
needle along the mu^^le, in masseter, =intang, 
and the temporal muscles. It should be noted 
that for some of these conditions, the 
appearance of the disease may not alter, but 
the owner may report improved mood, appetite 

and attitude. ;here conventional treatment has 
failed and palliation of chronic suǺering is 
reUuired, the outcome measure of the animalƶs 
suǺering should be included.

References and further 
reading
+ilshie /, ;hite A and Cummings 2 
ȶȉ16� Medical Acupuncture: 
� �estern �cientific �pproacĚ 2nd edn. Elsevier, London

-ui 00S, Liu /, 2akris N et al. 
ȶȉȉȉ� Acupuncture modulates 
the limbic system and subcortical gray structures of the 
human brain� Evidence from f2RI studies in normal studies. 
Human Brain Mapping 9, 1ȴƳȶȍ

/ansen ,, Lundeberg 8, 0Nartsson / et al. 
1989� Acupuncture 
and sensory neuropeptides increase cutaneous blood Ǽow in 
rats. Neuroscience Letters 97, ȴȉȍƳȴȉ9

/oaUuim /,+, Luna SPL, Brondani /8 et al. 
ȶȉ1ȉ� Comparison 
of decompressive surgery, electroacupuncture, and 
decompressive surgery followed by electroacupuncture 
for the treatment of dogs with intervertebral disk disease 
with long�standing severe neurologic deǻcits. Journal of the 
American Veterinary Medical Association 236, 1ȶȶȍƳ1ȶȶ9

Lindley S and ;atson P 
ȶȉ1ȉ� BSAVA Manual of Canine and 
Feline Rehabilitation, Palliative and Supportive Care. BSAVA 
Publications, ,loucester

4dendaal / 
ȶȉȉȶ� Pets and Our Mental Health: the Why, the 
What and the How. Vantage Press, New =ork

Sanche^�ArauNo 2 and Puchi A 
ȶȉ11� Acupuncture prevents 
relapses of recurrent otitis in dogs� a 1 year follow up of a 
randomi^ed controlled trial. Acupuncture in Medicine 29, ȶ1Ƴȶ6

Sato A, Sato =, Su^uki A et al. 
199ȴ� Neural mechanisms of 
the reǼex inhibition and excitation of gastric motility elicited 
by acupuncture�like stimulation in anaestheti^ed rats. 
Neuroscience Research 18, ȍȴƳ6ȶ

8orres�Rosas R, =ehia , and Pena , 
ȶȉ14� )opamine 
mediates vagal modulation of the immune system by 
electroacupuncture. Nature Medicine 20, ȶ91Ƴȶ9ȍ

Uvnas�2oberg 0, Bru^elius ,, Alister P et al. 
199ȴ� 8he 
antinociceptive eǺect on non�noxious sensory stimulation 
is mediated partly through oxytocinergic mechanisms. Acta 
Physiologica Scandinavia�149, 199Ƴȶȉ4

Ch06b Pain Management.indd   114 19/12/2018   10:38

V
e

tB
o

o
ks

.i
r



115BSAVA Guide to Pain Management in Small Animal Practice. Edited by Ian Self. ©BSAVA 2019

(LEpXeV ȮE

)SQMRMG�'EVǻIPH

Trauma and  
emergency pain

In emergency situations there are many factors 
that the veterinary team need to consider and 
manage. It should be paramount to alleviate 
pain by the most reliable and safe method. 
Physical examination parameters and pain 
scores are often unreliable in the acute setting 
to evaluate pain in our patients; therefore, 
analgesia should always be given if in any 
doubt. A fast-acting, potent, titratable drug 
would be ideal, making full mu agonist opioids 
the preferred choice. As with the administration 
of any drug, the ǻve rights 
patient, drug, dose, 
route, time) apply and in addition, veterinary 
surgeons 
veterinarians� might be limited by the 
availability of speciǻc drugs and vascular access 
in the patient. For reliable delivery, the 
intravenous route is preferable, and 
intraosseous is better than intramuscular. 
Fentanyl has a faster onset of action and is 
more potent 
ȍȉ times� than morphine or 
methadone. Although pethidine has a fast onset 
of action it should only be administered 
intramuscularly.

8he beneǻt of opioids being titratable 
cannot be overlooked. That being said, it is 
important to start at the lower end of the dose 
range 
starting dose), HS�RSX be tempted to give 
more as the patient looks worse, and always 

wait for the peak time of eǺect to be reached; if 
the animal is still in pain give half of the starting 
dose again. If using fentanyl, make the bolus 
eUual the background 
e.g. if 1 ƌg�kg is given as 
a bolus, then start 1 ƌg�kg�hr continuous rate 
infusion 
CRI�. Increase the bolus and 
background by ȴȉƳȍȉ	 after the peak time of 
eǺect if the patient is still in pain.

It is important to remember that mu opioids 
can be antagonized by naloxone although other 
methods of providing analgesia must be 
considered if naloxone is used. The 
cardiorespiratory side eǺects of mu agonists are 
highly unlikely to be signiǻcant at clinical doses 
in veterinary species.

;LIR�HS�]SY�WXEVX�ER�
EHHMXMSREP�EREPKIWMG$
This should be considered if the pain has not 
been adequately controlled after two rational 
increases in opioid dose. The next analgesic to 
add would be either ketamine or lidocaine 
in 
dogs only). Ketamine is good for peritoneal pain 
and at low doses augments opioid analgesia as 
opioid sensitivity is mediated through 
N-methyl-Ȳ�aspartate 
N2)A� receptors. 
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Ketamine should be given as a loading dose 

bolus� of ȶȍȉ ƌg�kg followed by a CRI of  
ȶƳ1ȉ ƌg�kg�min. Lidocaine reUuires a slow 
intravenous loading dose of 1 mg�kg, followed 
by a CRI of ȶȉƳ6ȉ ƌg�kg�min.

;LEX�HVYKW�XS�EZSMH
Non�steroidal anti�inǼammatory drugs 
NSAI)s� 
should be avoided initially in every emergency 
patient due to their prostaglandin-mediated 
side eǺects 
renal and gastric blood Ǽow�. 
NSAI)s can be added in later once blood 
pressure is stabilized and hydration and blood 
volume status addressed. Alpha�ȶ agonists, 
while having analgesic eǺects, have profound 
dose�dependent eǺects on cardiac output and 

HISTORY AND PRESENTATION

,astric dilatationƳvolvulus 
,)V� mostly 
aǺects large� to giant�breed, deep�chested 
dogs. Patients present with acute signs, with 
some association with exercise and eating.

CLINICAL SIGNS

These vary from agitation to collapse, 
depending upon cardiovascular stability.  
There are often signs of hypovolaemic  
and obstructive shock, tachycardia and 
tachypnoea.

(EWe exEQpPe Ȧ� Gastric dilatation–volvulus

SIGNS OF PAIN

These originate from abdominal distention 

stretch�, which can cause considerable pain.

TREATMENT

A full mu opioid is ideal 
morphine, 
methadone or fentanyl), administered 
intravenously. )ue to a high proportion of 
dogs having postoperative arrhythmias, the 
use of lidocaine can also be considered. If an 
escalation of analgesia is required then 
lidocaine would be a good ǻrst choice.

should not be used. Butorphanol has a rapid 
onset of action but has only mild analgesic 
eǺects and should be avoided. Buprenorphine 
might have similar analgesic eǺects in cats to 
full mu opioids; however, it takes 4ȉƳȍȉ 
minutes for full eǺect to be reached, which is 
not appropriate in an emergency.

7IJIVIRGIW�ERH�JYVXLIV�
VIEHMRK
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(EWe exEQpPe ȶ� Caesarean section

HISTORY AND PRESENTATION

There are many fetal and maternal causes 
leading to the reUuirement for a Caesarean 
section. Brachycephalic breeds are over-
represented and these are often elective 
procedures. Number of fetuses should be 
known prior to surgery, which requires 
radiographs to be taken.

CLINICAL SIGNS

These include agitation; other signs can be 
related to hypocalcaemia and 
hypoglycaemia.

SIGNS OF PAIN

These can be related to contractions, 
abnormal fetal presentation in the birth canal, 
and fetopelvic disproportion. There might  
not be any obvious signs of pain with  
uterine inertia.

TREATMENT

Antiemetics are often given as patients are at 
risk of aspiration. Premedication should ideally 
include an opioid; methadone might be the 
most appropriate, buprenorphine can be used 
postoperatively. Although methadone can 
cause fetal bradycardia, it can be antagonized. 
If there is concern about narcotic eǺects on 
the neonates then opioids can be given to the 
bitch�Uueen after delivery and prior to 
recovery. A local anaesthetic line block can be 
considered and�or an epidural, depending on 
time and technical ability, and being cognisant 
of the side eǺects 
hypotension intraopera-
tively, motor deǻcits postoperatively�. 8he 
epidural dose can be reduced to one-third of 
that used in non�parturient patients 
volumet-
ric 1�1 lidocaine�bupivacaine has been 
suggested to extend the duration of analgesia; 
however, this is controversial and might lead to 
an un predictable blockade�. NSAI)s are likely 
to be beneǻcial without compromising the  
neonates, as only small levels reach the milk.

(EWe exEQpPe 3� Septic abdomen

HISTORY AND PRESENTATION

In dogs this is often secondary to foreign body 
ingestion, or the use of NSAI)s. -owever, it 
can occur secondary to trauma, neoplasia and 
biliary tract leakage, amongst other causes. 
Patients present with variable signs 
depending on cause, from lethargy and 
inappetance to marked vomiting and collapse.

CLINICAL SIGNS

These are often related to cardiovascular 
compromise and reǼect appropriate or 

excessive inǼammatory response and sepsis. 
Patients are often neurologically obtunded, 
which could be related to the inǼammation or 
metabolic eǺects of sepsis 
e.g. 
hypoglycaemia).

SIGNS OF PAIN

These can vary from mild to marked abdom-
inal pain from the peritonitis itself; there may 
be a tense or guarded abdomen on palpation 
with groaning. If the patient is neurologically 
impaired it would likely mask obvious  
signs of pain and discomfort.
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TREATMENT

Initial analgesia with mu agonist opioids 
would be ideal, though cautious use is 
required if the patient requires vasopressors 
to maintain adequate mean arterial blood 
pressure 
Ǹ6ȍ mm-g�. Patients often reUuire 

(EWe exEQpPe ȏ� 7oad traǽc accident

PRESENTATION AND HISTORY

Both dogs and cats, usually young, can be 
victims of a road traǽc accident. )ogs are 
often witnessed to have been hit by a car; 
with cats it is usually presumed when they 
return home.

CLINICAL SIGNS

Respiratory signs are common secondary to 
pulmonary contusions. Orthopaedic and soft 
tissue inNuries can be signiǻcant.

SIGNS OF PAIN

Signs of pain are often focal and relate to the 
main site of injury. The main focus is on the 
obvious musculoskeletal injuries, though head 
injuries, for example, can include ocular, 
dental, neurological and dermatological 

burns� pain. If the patient has nerve damage, 
this can be misleading in their pain assess-
ment. Signs attributable to an acute abdomen 
can be seen with traumatic injuries to the 

«	 CASE	EXAMPLE	Ƒ	CONTINUED multimodal analgesia including ketamine and 
lidocaine both as CRIs. 8hese can be given as 
separate infusions or mixed together in the 
same bag, which is more convenient though 
has much less Ǽexibility to titrate the right 
dose of the analgesics to the patient. 

If concerned about the cardiovascular 
stability of the patient 
e.g. sepsis�, then start 
at the lower end of the dose.

abdomen, from injury to the gastro intestinal 
tract, urogenital system, or abdominal 
musculature 
abdominal wall rupture�.

TREATMENT

2u agonist opioids would be the ǻrst line of 
treatment; the intramuscular route could be 
considered if there is any diǽculty in obtaining 
intravenous access. Additional pain 
medications, such as NSAI)s, can be 
considered once the patient is deemed 
cardiovascularly stable, with adequate 
sustained blood pressure. The variation in 
analgesia provided is likely to reǼect the 
individual patient’s response, the severity of 
their injuries and pre-emptive analgesia, for 
example, for fracture stabilization. It is always 
better to start with a drug that can be titrated 
to eǺect than to start with drug that cannot be 
escalated. It is not uncommon for these 
patients, depending on the time of their injury 
relative to presentation, to become more 
painful after initial assessment as their 
endogenous endorphins wear oǺ.
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(LEpXeV ȮF

Ana Marques

Thoracic pain

Thoracotomy is associated with severe acute 
postoperative pain. It can adversely aǺect 
coughing and deep breathing, resulting in 
respiratory complications such as hypoxia, 
atelectasis, chest infection, and respiratory 
failure that may delay recovery or, if severe, be 
life-threatening (Kavanagh et al., 1994; Pavlidou 
et al., ȶȉȉ9�.

Acute pain control is important to prevent 
splinting and stretching of the surgical incisions 
as a result of breathing, and to help provide 
eǺective pre�emptive analgesia. Pain is relayed 
via the intercostal and phrenic nerves and leads 
to an inǼammatory cascade, which decreases 
the pain threshold and sensiti^es the aǺected 
peripheral nerves. Continued stimulation can 
result in central sensitization and higher 
incidence of chronic pain (Sabanathan et al., 
199ȴ; 0at^ et al., 1996�.

A multitude of strategies for pain control and 
the timing of analgesia administration have been 
widely discussed. Experimental and clinical 
studies have shown that neuronal aǺerent 
blockade applied before injury can reduce 
postoperative pain, providing a rationale for 
pre�emptive analgesia 
;oolf and Chong, 199ȴ�.

4pioids are commonly used as a ǻrst line of 
analgesia and delivered as an intravenous 

bolus. In humans, opioids can cause central 
respiratory depression and contribute to 
postoperative hypoventilation. In animals, these 
side eǺects are rarely observed at clinical 
doses; however, monitoring is advisable. 
Intravenous constant rate infusions 
CRI� can 
minimi^e dose�dependent adverse eǺects by 
avoiding peaks in serum concentrations. 
Changes in dosage are also easily 
accomplished and have a predictable onset 
when infusion pumps are used.

The use of regional analgesia can minimize 
the pain associated with rib spreading, which is 
considered one of the most important factors 
involved in post-thoracotomy pain (Fibla et al., 
ȶȉȉ9�. It has the potential advantage of 
providing analgesia without central respiratory 
depression or sedation, allowing improved 
ventilation and easier evaluation 
Pascoe and 
)yson, 199ȴ; Con^emius et al., 1994�. Local 
anaesthetics, such as bupivacaine and lidocaine, 
can be delivered in the form of intercostal nerve 
blocks, as a single injection across a range of 
dermatomes or through placement of sterile 
catheters (paravertebral catheter, thoracostomy 
drain and wound soaker catheter� 
-elms et al., 
ȶȉ11; +ranci et al., ȶȉ1ȶ; ;ildgaard et al., ȶȉ1ȶ�. 
Thoracostomy drains allow delivery of local 
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anaesthetics intrapleurally and can provide 
adequate regional analgesia. Wound soaker 
catheters are Ǽexible indwelling catheters that 
are placed in the surgical site and can deliver 
boluses or a continuous infusion of local 
anaesthetics. They provide local pain relief and 
can reduce systemic opioid administration in the 
postoperative period (Radlinsky et al., ȶȉȉȍ�.

The use of lumbosacral epidural morphine 
provides analgesia for upper abdominal and 
thoracic procedures 
Campoy, ȶȉȉ4; +reitas et 
al., ȶȉ11� with locali^ed and more intense eǺects 
when compared with systemic administration 

-ansen, ȶȉȉ1�. Administration near to the site 
of action also allows a reduction of the total 
dose and provides pain relief for about ȶ4 hours 
in dogs following thoracotomy 
Popilskis et al., 
199ȴ; Carregaro et al., ȶȉ14�.

The use of non-opioid analgesics has been 
explored in an eǺort to enhance postoperative 
analgesia. Numerous classes of drugs including 
gabanoids, N-methyl-Ȳ�aspartate 
N2)A��
receptor antagonists, and non-steroidal 
anti�inǼammatory drugs 
NSAI)s� have been 
used in the treatment of postoperative pain 
after thoracic surgery.

Video�assisted thoracoscopic surgery 
VA8S� 
has been developed to minimize surgical trauma 
and postoperative pain. In contrast to a standard 
thoracotomy, VATS causes less acute pain due 
to smaller incisions, less muscular trauma and 
avoidance of rib retraction or resection (Walsh et 
al., 1999; 0aplowit^ and Papadakos, ȶ1ȉȶ�. 8he 
ideal anaesthetic regimen for VATS is currently 
unknown, but it likely involves the use of regional 
analgesia in conjunction with opioid and 
non-opioid analgesics (Wildgaard et al., ȶ1ȉȶ; 
Komatsu et al., ȶȉ14�.
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(EWe exEQpPe Ȧ� Pneumothorax

HISTORY AND PRESENTATION

An 8�year�old male neutered Labrador 
Retriever presented with a 9�day history of 
increased respiratory eǺort, tachypnoea and 
lethargy. The owner reported no history of 
trauma and that the dog had been quieter 
than normal for the last couple of months.

CLINICAL SIGNS

Clinical signs included pink and moist 
mucous membranes, a capillary reǻll time of 
less than ȶ seconds, a heart rate of 9ȶ bpm, 
palpable and synchronous femoral pulses, 
panting, increased expiratory eǺort, and a 
temperature of ȴ7oC. Thoracic auscultation 
showed loud inspiratory and expiratory noises 
but no crackles or whee^es. Peripheral lymph 
nodes and abdominal palpation were 
unremarkable. No signs of pain were present.

INVESTIGATIONS AND TREATMENT

Thoracic radiographs revealed a 
pneumothorax. Thoracentesis retrieved  
ȍȉȉ ml of air. Routine haematology and 
biochemistry were unremarkable. Computed 
tomography 
C8� showed a bilateral 
pneumothorax and pneumomediastinum. At 
the periphery of the mid ventral portions of 
the right middle and right cranial lung lobes 
there were multiple thin�walled, gas�ǻlled 
structures, the largest of which was at least 
ȍ.6 cm long, which also contained a ǻne 
network of thin soft tissue dense stranding. 
8he C8 ǻndings were consistent with a 

pneumothorax and pneumomediastinum 
secondary to rupture of pulmonary bullae. 
The animal was anaesthetized and prepared 
for surgery.

(EWI�1�EREIWXLIWME�TVSXSGSP
 ■ 5VIQIHMGEXMSR� aceproma^ine ȉ.ȉ1 

mg�kg i.v. � methadone ȉ.ȶ mg�kg i.v.
 ■ .RHYGXMSR� propofol 1ȶ ml i.v.
 ■ *RHSXVEGLIEP�XYFI�WM^I� 9.ȍ mm
 ■ 'VIEXLMRK�W]WXIQ� circle ventilator
 ■ +PYMH�XLIVET]� ȶƳȍ ml�kg�h

A median sternotomy was performed. 
Bullae were identiǻed on the right middle, 
right cranial and left caudal lung lobes. No 
obvious leaks were identiǻed at surgery but 
two of the bullae (right middle and left 
caudal� appeared to have healing scars in 
their central portions. Stapled partial 
lobectomy of the left caudal lung lobe and 
hilar lobectomy of the right middle lung lobe 
were performed and a thoracic drain placed. 
8he thoracic cavity was Ǽooded and no 
further leaks were identiǻed. Routine closure 
and placement of a wound soaker catheter 
was achieved with appropriate intra - 
thoracic pressure being reached.

PERIOPERATIVE MANAGEMENT

A bolus of fentanyl 
1 ƌg�kg i.v.� was given  
at the beginning of surgery followed by a  
continuous rate infusion 
CRI� of fentanyl 

ȶ.ȍƳȍ ƌg�kg�h� throughout the procedure. 
The fentanyl CRI was stopped at end of  
the procedure and a bolus of morphine  
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«	 CASE	EXAMPLE	1	CONTINUED


ȉ.ȶȍ mg�kg i.v.� was administered 4.ȍ hours 
after premedication. A splash block on the 
sternotomy wound was performed via the 
wound soaker catheter with bupivacaine 
ȉ.ȶȍ	 
1 mg�kg�.

POSTOPERATIVE MANAGEMENT

Pain assessment was regularly performed 
and guided by the use of the Glasgow 
Composite 2easure Short +orm Pain Scale. 
Intravenous boluses of morphine 
ȉ.ȶ mg�kg� 
were continued every 4 hours for the ǻrst 48 
hours followed by buprenorphine 
ȶȉ ƌg�kg� 
every 8 hours, for ȴ days. Splash blocks, via 
the wound soaker catheter, with bupivacaine 
ȉ.ȶȍ	 
1 mg�kg� were performed every 6 
hours for 48 hours. At this stage the catheter 
was removed. 8he dog was discharged ȍ 
days postoperatively on a course of 
meloxicam 
ȉ.1 mg�kg orally once daily� and 
4ȉȉ mg paracetamol�9 mg codeine 
phosphate 
half tablet, twice daily�.

TIPS	8~OM	TBE	AUTBO~	ô	PLACEMENT	O8	 
A	�OUND	SOAUE~	CATBETE~

Wound soaker catheters are also known as 
diǺusion catheters and are available in 
several lengths.

 ■ Choose a length of catheter that 
encompasses the length of the wound.

 ■ The catheter should be buried in the 
deepest layer of the closure, just ventral 
to the sternum 
on top of� in a median 
sternotomy and medial to the latissimus 
dorsi muscle in an intercostal 
thoracotomy 
+igure 7.1ab�.

 ■ The catheter should exit the wound 
dorsally and all micropores must be 
situated under the skin.

 ■ An in�line bacterial ǻlter 
arrow towards 
the wound� should be attached to the 
open end of the catheter followed by a 
needle-free valve to prevent 
contamination 
+igure 7.1c�.

Intercostal thoracotomy wound.  
(a) The wound soaker catheter has 

been placed along the length of the wound, just 
dorsal to the circumcostal sutures. A minimal proǻle 
thoracostomy drain 
white� has also been placed.  

F� The latissimus dorsi muscle is apposed laterally 
to the wound soaker catheter. (c) The wound has 
been completely closed. Note the in-line bacterial 
ǻlter attached to the open end of the catheter  
followed by a needle-free valve.

Ȯ�Ȧ

(a)


F�

(c)
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«	 CASE	EXAMPLE	1	CONTINUED

 ■ Postoperatively, bupivacaine may be 
given as an intermittent bolus every 6 
hours at a dose of ȉ.ȍƳȶ mg�kg in dogs 

-ansen et al., ȶȉ1ȴ�.

 ■ The maximum recommended time that a 
catheter should be left in place is ȴ days 
(McCobb, protocol written for Mila 
International�.

(EWe exEQpPe ȶ� Pleural eǺuWion

HISTORY AND PRESENTATION

A ȴ�year�old female entire ;hippet, 
presented with a 4�month history of episodes 
of tachypnoea and laboured breathing at rest.

CLINICAL SIGNS

Clinical signs included pink and moist 
mucous membranes, a capillary reǻll time of 
less than ȶ seconds, a heart rate of 17ȉ bpm, 
palpable and synchronous femoral pulses, a 
respiratory rate of ȍȉ breaths per minute, 
increased expiratory eǺort and a temperature 
of ȴ8.6oC. Thoracic auscultation showed 
muǾed lung sounds. Peripheral lymph nodes 
and abdominal palpation were unremarkable. 
No signs of pain were present.

INVESTIGATIONS AND TREATMENT

A conscious lateral thoracic radiograph 
revealed marked pleural eǺusion. 8horacic 
ultrasonography conǻrmed marked bilateral 
pleural eǺusion. 8horacic drainage retrieved 
6ȉȉ ml of a lightly red, turbid Ǽuid. Cytological 
and biochemical evaluation of the Ǽuid were 
consistent with a chylous eǺusion. 
Bacteriological analysis yielded no growth. 
Echocardiography and computed tomographic 
imaging showed no cause for the eǺusion and 
were consistent with a presumptive diagnosis 
of idiopathic chylothorax. Medical manage-
ment was initiated. No improvement was 
observed in the following weeks and surgical 
intervention was elected. The animal was 
anaesthetized and prepared for surgery.

(EWI�2�EREIWXLIWME�TVSXSGSP
5VIQIHMGEXMSR� fentanyl ă ƌg/kg i.v. + 
midazolam ǉ.ŏă mgxĩg i.v.
.RHYGXMSR� alfaƻalone ŏ ml i.v.
*RHSXVEGLIEP�XYFI�WM^I� Ɓ.ă mm
'VIEXLMRK�W]WXIQ� circle ventilator
+PYMH�XLIVET]� ăôŏǉ mlxĩgxh

Surgical management comprised thoracic 
duct ligation and subtotal pericardiectomy via 
a thoracoscopic approach and cisterna chyli 
ablation via a right paracostal approach. 
Bilateral pleural ports were also placed.

PERIOPERATIVE MANAGEMENT

A bolus of methadone 
ȉ.ȶ mg�kg i.v.� was 
given and a fentanyl continuous rate infusion 

CRI� 
ȴ ƌg�kg�h� started before the begin-
ning of surgery. An inter costal nerve block 
was performed before port placement with 
bupivacaine ȉ.ȶȍ	 
ȶ mg�kg�. A lumbosacral 
epidural block with morphine 
ȉ.1ȍ mg�kg� 
was performed before recovery and a bolus 
of methadone 
ȉ.ȴ mg�kg� was repeated  
4 hours after the ǻrst dose. 2eloxicam  

ȉ.ȶ mg�kg i.v.� was given at recovery.

POSTOPERATIVE MANAGEMENT

Pain assessment was regularly performed  
and guided by the use of the Glasgow 
Composite 2easure Short +orm Pain  
Scale. 8he fentanyl CRI 
4 ƌg�kg�h� was 
continued for 6 hours and methadone 
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boluses were administered every 4 hours  

ȉ.ȶ mg�kg i.v.� for 48 hours followed by 
buprenorphine 
ȶȉ ƌg�kg i.v.� every 8 hours 
for 7ȶ hours. 2eloxicam 
ȉ.1 mg�kg orally� 
was continued every ȶ4 hours and the animal 
was discharged on this medication.

TIPS	8~OM	TBE	AUTBO~

When performing intercostal nerve blocks 
make sure to block three consecutive 
intercostal nerves cranial and caudal to the 
incision. For this purpose, inject bupivacaine 
caudal to each rib and near the intervertebral 
foramen 
+igure 7.ȶ�. Before inNecting, aspirate 
to make sure you are not in a vessel. The 
author prefers to apply intercostal nerve 
blocks before the incision is made rather then 
prior to closure of the thoracotomy wound.

«	 CASE	EXAMPLE	2	CONTINUED

Intercostal nerve blocks performed prior 
to port placement in a dog with recurrent 

chylothorax. Note the needle caudal to the rib and 
in a dorsal location. Pen�marked numbers indicate 
respective ribs.

Ȯ�ȶ

HISTORY AND PRESENTATION

A 1�year�old male neutered Cavapoo 
presented with severe thoracic wounds after 
being bitten by a BullmastiǺ.

CLINICAL SIGNS

On clinical examination the dog was in 
lateral recumbency but alert and responsive. 
Clinical signs included pink and moist 
mucous membranes, a capillary reǻll time of 
less than ȶ seconds, a heart rate of 1ȶ8 bpm, 
palpable and synchronous femoral pulses, a 
respiratory rate of 4ȉ breaths per minute, 
with mildly increased eǺort but no 
paradoxical movement. Subcutaneous 
emphysema was present over the thoracic 
region bilaterally. Rectal temperature  
was ȴ8.1ȨC.

(EWe exEQpPe 3� 8Loracic trauma

SIGNS OF PAIN

The dog cried when touched on the torso 
and was reluctant to stand.

INVESTIGATIONS AND INITIAL 
MANAGEMENT

A bolus of methadone was given 
ȉ.ȴ mg�kg 
i.v.�. 8he aǺected areas were clipped and the 
wounds cleaned and covered. Thoracic 
radiographs showed a moderate pneumo-
thorax in the right hemithorax, a possible 
intercostal tear at the left seventh intercostal 
space, collapse of the right lung lobes and 
fracture of the fourth rib at the level of the 
costochondral junction on the right. A 
morphine 
ȉ.1 mg�kg�h� continuous rate 
infusion 
CRI� and lidocaine CRI 
4ȉ ƌg�kg�
min� were initiated and the animal was 
stabilized overnight.
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PERIOPERATIVE MANAGEMENT

Following overnight stabilization, the  
animal was anaesthetized. A fentanyl CRI  

ȴ ƌg�kg�h� and ketamine CRI 
ȶ ƌg�kg�
min� were started before surgery. 
Bupivacaine ȉ.ȶȍ	 
ȶ mg�kg� intercostal 
nerve blocks were performed. Exploration 
and resection of the aǺected areas over both 
hemithoraces was performed. The thoracic 
cavity was lavaged and all wounds apposed. 
A minimal proǻle thoracostomy drain was 
placed in the right hemithorax and an 
oesophagostomy tube was left in place.

(EWI�3�EREIWXLIWME�TVSXSGSP
5VIQIHMGEXMSR� methadone ǉ.ŏ mgxĩg i.v.
.RHYGXMSR� propofol Ɨ.Ɨ ml i.v.
*RHSXVEGLIEP�XYFI�WM^I� Ɔ.ă mm
'VIEXLMRK�W]WXIQ� circle ventilator
+PYMH�XLIVET]� ăôŏǉ mlxĩgxh

«	 CASE	EXAMPLE	Ƒ	CONTINUED

POSTOPERATIVE MANAGEMENT

Pain assessment was regularly performed 
and guided by the use of the Glasgow 
Composite 2easure Short +orm Pain Scale. A 
morphine CRI 
ȉ.1 mg�kg�h� and ketamine 
CRI 
ȶ ƌg�kg�min� were administered for  
the ǻrst ȶ4 hours and bupivacaine ȉ.ȶȍ	  

1 mg�kg U6h� was instilled through the 
thoracostomy tube. After this period, feeding 
via the oesophagostomy tube was initiated 
and the ketamine CRI stopped. The morphine 
CRI was continued for another 48 hours 
followed by buprenorphine 
ȶȉ ƌg�kg� for 
another 7ȶ hours. 8he dog was sent home on 
meloxicam 
ȉ.1 mg�kg orally once daily� and 
4ȉȉ mg paracetamol�9 mg codeine 
phosphate 
half tablet, twice daily�.

TIPS	8~OM	TBE	AUTBO~

8he author uses minimal proǻle thoracostomy 
drains from Mila International. The drains are 
placed using a modiǻed Seldinger wire 
techniUue 
+igure 7.ȴ�. 8he drains are ideally 
placed before closure of the thoracotomy 
wound so that correct placement can be 
conǻrmed by visual inspection. ;hen placed 
in a closed chest, radiographic conǻrmation is 
necessary. When instilling bupivacaine via the 
thoracostomy tube, make sure the animal  
is positioned in lateral recumbency with  
the incision site down or in dorsal recumbency 
to allow the local anaesthetic to pool near the 
incision site and close to the intercostal nerves.

Placement of a minimal proǻle thora�
costomy drain during an intercostal 

thoracotomy using a modiǻed Seldinger wire 
technique. (a) The catheter is tunnelled subcuta-
neously and introduced into the thoracic cavity over 
a stylet, away from the surgical incision. The J-wire 
is threaded through the catheter and advanced 
cranioventrally. 
F� The catheter is removed over the 
guide wire and the minimal proǻle drain advanced 
into the thoracic cavity over the guide wire. The 
guide wire is then removed and the thoracostomy 
tube is secured in place.

Ȯ�3

(a)


F�
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(LEpXeV ȮG

Caroline Kisielewicz

Abdominal pain

Pain of viscera in the abdominal or pelvic cavities 
results from the activation of nociceptors within 
the organs. Stimuli that can result in visceral pain 
include distension of hollow organs, traction on 
the mesentery, ischaemia and endogenous 
inǼammatory mediators. As a result of the various 
stimuli that can be involved in inducing visceral 
pain, it is possible that this pain can occur 
without signiǻcant visceral inNury or obvious 
pathology. There is also a poor correlation 
between the degree of visceral pathology and 
the intensity of pain in some cases; for example, 
intestinal ulceration or perforation can occur with 
minimal or no pain. Certain viscera, such as the 
liver and kidneys, appear relatively insensitive to 
stimulation; however, their capsules do have 
nociceptors that are sensitive to inǼammatory 
mediators and distension. 

Visceral pain is typically diǺuse and poorly 
locali^ed, partly due to sparse visceral aǺerent 
innervation relative to somatic innervation. 
Visceral pain can be referred and perceived in a 
somatic area. Clinically, abdominal pain can be 
confused with spinal or back pain and vice 
versa, likely as a result of referred pain. 
Referred pain occurs particularly when the 
process in the viscus inducing the pain is 
intense and long-lasting or recurs frequently. 

Multiple physiological mechanisms are 
involved with the development of referred pain, 
which are beyond the scope of this chapter. 

There are several abdominal conditions, such 
as pancreatitis and peritonitis, which cause 
abdominal pain in dogs and cats. This 
assessment is based on extrapolation from 
humans, where it is recognized that these 
conditions are painful, as well as clinical 
assessment of the aǺected animal. Abdominal 
pain is under diagnosed in animals for a number 
of reasons including diǽculties in communication 
with the patient, not recognizing clinical signs 
associated with pain, variation in individual 
tolerances to pain, and severity of the disease. 
Inadequate management of pain can have a 
maNor negative impact on the recovery of 
animals and their welfare. It is recognized in 
humans that abdominal pain can result from any 
of over ȶȍȉȉ conditions. Abdominal visceral pain 
can result from neoplastic inǻltration, infection, 
inǼammation, rupture or perforation, obstruction, 
torsion and ischaemia or infarction of any of the 
abdominal or pelvic organs as well as metabolic 
or endocrine disease. 

Abdominal visceral pain is associated with 
strong emotional and autonomic responses and 
so can occur in conNunction with other clinical 

Ch07c Pain Management.indd   126 19/12/2018   10:41

V
e

tB
o

o
ks

.i
r



127

(LETXIV�7G  |  Abdominal pain

signs, depending on the underlying disease. 
+igure 7.4 depicts a list of clinical signs that can 
be associated with abdominal pain. The 
importance of nurses and technicians in 
assessing and monitoring pain behaviours in 
animals and their response to analgesia should 
not be underestimated. The author takes the 
view that each individual animal with abdominal 
disease might have pain, whether or not it can 
be fully appreciated, and subsequently provides 
analgesia in most cases. +igure 7.ȍ lists diǺerent 
treatment options available for abdominal pain. 

Type of clinical 
signs

�TIGMǻG�I\EQTPIW

Changes in 
posture, gait or 
movement

Hunched, reluctant to move, 
prayer position/lordosis

Physiological 
changes

Pallor, tachypnoea, tachy cardia, 
changes in blood pressure, 
increase in body temperature, 
sweating, trembling, nausea, 
vomiting, decrease in appetite, 
diarrhoea or constipation

Abdominal 
tenderness

Reaction to palpation of the 
abdomen

Changes in 
behaviour

Lethargy, restlessness, 
aggression, vocalization

Clinical signs that can manifest as a result of 
abdominal pain.Ȯ�ȏ

Analgesia

• Epidural catheter with local anaesthesia or opioid
• Coeliac plexus ganglion block
• Opioid (morphine, fentanyl) continuous rate infusion ± lidocaine (use cautiously in cats) ± ketamine
• Regular opioid inNections 
methadone, buprenorphine�
• Alpha�ȶ agonist continuous rate infusion
• Paracetamol 
1ȉ mg�kg� intravenous or oral 
dogs only�
• Non�steroidal anti�inǼammatory drugs 
in appropriate situations only�
• Steroids (in appropriate situations only)

&HHMXMSREP�XVIEXQIRX�

• Identify and treat underlying disease
• Antiemetics
• Antacids, prokinetics, antispasmodics
• Nutrition
• Nursing care 

List of options available for treating abdominal pain in dogs and cats.Ȯ�ȍ

�YQQEV]
8here are many diǺerent causes of abdominal 
pain in dogs and cats. With any single condition, 
the intensity of pain can vary in individuals 
depending on many factors such as tolerance, 
concurrent conditions and medications. There 
are no set analgesia protocols available for 
speciǻc abdominal conditions to manage pain 
due to these variations. 

References and further 
reading
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nurses to the assessment of pain and the use of pain scales. 
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Prescription of perioperative analgesics by UK small animal 
veterinary surgeons in ȶȉ1ȴ. Veterinary Record 176, 49ȴ 

Lamont LA 
ȶȉȉ8� 2ultimodal pain management in veterinary 
medicine: the physiologic basis of pharmacologic therapies. 
Veterinary Clinics of North America: Small Animal Practice 38, 
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(EWe exEQpPe Ȧ� Pancreatitis
{ancreatitis involves ināammatory cell 
inĀltration of the eƻocrine pancreas Æut also 
includes necrotizing and chronic 
manifestations where ināammation is 
minimal. {ancreatitis is divided into acute 
and chronic forms Æased on the presence or 
aÆsence of histopathological lesions such as 
ĀÆrosis andxor atrophy. 

HISTORY AND PRESENTATION

Although typically aǺecting middle�aged to 
older dogs and cats, animals of any age 
could be aǺected. Certain dog breeds, such 
as Miniature Schnauzers, terriers, Cocker 
Spaniels, Cavalier King Charles Spaniels, 
Border Collies and Boxers, are more 
commonly aǺected but there is no known 
breed predisposition in cats. Pancreatitis is 
commonly idiopathic although several 
potential risk factors have been identiǻed in 
dogs, such as hypertriglyceridaemia, drug 
reactions, prior surgery, dietary factors, 
infections and endocrine disease.

CLINICAL SIGNS AND SIGNS OF PAIN

Clinical signs vary from mild non�speciǻc 
signs such as anorexia and lethargy, with or 
without gastrointestinal signs, in chronic 
subclinical pancreatitis to cardiovascular 
shock, disseminated intravascular 
coagulation and death in severe acute 
pancreatitis. Clinical signs tend to be more 
subtle in cats, particularly those with chronic 
disease. Pain results from inǼammation of the 
pancreas as well as the resulting local 
peritonitis. Pancreatitis manifests as cranial 
abdominal pain. The abdomen is typically 
tender on palpation and dogs may display 
the Ƶprayer positionƶ 
+igure 7.6�. 

TREATMENT 

Medical management is supportive. The 
main focus should be analgesia; untreated 
pain delays recovery. Cats do not openly 
show signs of pain in most cases; however, it 
should not be concluded that they feel less 
pain than dogs or humans. Acute pancreatitis 
can be managed with continuous rate 
infusions of opioids, lidocaine (dogs only) 
and ketamine, epidural opioids or local 
anaesthetics, regular opioid inNections and 
intravenous paracetamol (dogs only) (see 
Chapter ȍ�. Chronic, subclinical cases can be 
managed with oral opioids, paracetamol 
and, possibly, non-steroidal anti-
inǼammatory drugs 
NSAI)s�. +luid therapy 
is imperative in moderate to severe cases to 
correct hypovolaemia and dehydration as 
well as manage acidƳbase and electrolyte 
imbalances. Additional management 
includes providing nutrition, antiemetics, 
antacids and vitamin B1ȶ, etc.

In between bouts of vomiting, this 
Beagle was repeatedly demonstrating 

the ‘prayer position’, which continued despite 
administration of intermittent doses of methadone.

Ȯ�Ȱ
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(EWe exEQpPe ȶ� Pyelonephritis
{yelonephritis results from infection of the 
renal pelvis and can progress to acute 
ĩidney inģury in Æoth dogs and cats. Ft 
typically arises from ascending infection 
from the lower urinary tractſ however, a 
haematogenous origin is possiÆle. �acterial 
endocarditis, discospondylitis and pyometra 
are recognized predisposing conditions for 
pyelonephritis. {ain can result from 
ināammation Æut also following stretching of 
the renal capsule when renomegaly 
develops Š8igure Ɓ.Ɓš. 

HISTORY AND PRESENTATION

)ogs and cats with systemically 
compromised immunity (hyper-
adrenocorticism, diabetes mellitus), chronic 
kidney disease or vesico�ureteral reǼux are 
more predisposed to developing 
pyelonephritis. In acute disease, animals 
present with severe systemic illness alongside 
uraemia and possibly sepsis, whereas chronic 
disease can be insidious with slowly 
progressive azotaemia and renal failure. 

CLINICAL SIGNS AND SIGNS OF PAIN

Abdominal or renal pain, sometimes 
misinterpreted as back pain, is identiǻed in 
acute cases. )ogs can occasionally 
demonstrate the ‘prayer position’ with renal 
pain. Palpation of the kidneys, particularly if 
enlarged, can elicit a pain response. Animals 
can present as cases of pyrexia of unknown 
origin. In chronic cases, the clinical signs can 
be subtle and non�speciǻc.    

This female dog was repeatedly 
stretching while in the home environment 

prior to presentation, having shown increased 
drinking and urination in the previous days.

Ȯ�Ȯ

TREATMENT

Once diagnosed, initial treatment with 
intravenous antibiotics and Ǽuid therapy is 
imperative. Analgesia should be administered 
especially during the intensive management 
phase in acute presentations. Options could 
include opioids, lidocaine infusions and 
paracetamol intravenously. Some would avoid 
ketamine as this is 1ȉȉ	 renally excreted. 8he 
use of non�steroidal anti�inǼammatory drugs 
is generally avoided because of the potential 
for worsening renal function. Opioids 
administered by the epidural route have 
generally not been used due to the risk of 
urine retention. However, recent studies have 
Uuestioned the importance of this. Antibiotics 
should continue for at least 6Ƴ8 weeks with 
regular urine culture monitoring. 
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(EWe exEQpPe 3� Oesophagitis
:astrointestinal pain is often 
underestimated, particularly pain involving 
the oesophagus. kesophagitis is under-
recognized as there are no pathognomonic 
signs and diagnosis in the veterinary Āeld 
reŧuires endoscopic visualization of an 
erythematous, oedematous and ulcerated 
oesophageal mucosa.

  HISTORY AND PRESENTATION

It commonly results from gastro-oesophageal 
reǼux but also from local damage of the 
oesophageal barrier when ingesting irritant 
materials and possibly from local neoplasia. 
ReǼux can develop with prolonged fasting, 
intra-abdominal surgery, certain drugs, 
anatomical abnormalities including hiatal 
hernia, upper airway obstruction, disorders of 
gastric emptying and chronic vomiting. 

CLINICAL SIGNS AND SIGNS OF PAIN

Clinical signs are often non�speciǻc and 
inǼuenced by underlying conditions. Signs 
that have been associated with oesophagitis 
include regurgitation, ptyalism, odynophagia, 
anorexia, extending head and neck with 
swallowing, repeated swallowing, retching, 
gagging, coughing and vocalizing after eating 

especially cats�. AǺected animals can simply 
show signs of discomfort, restlessness and 
non�locali^able pain 
+igure 7.8�. 

TREATMENT

Oesophagitis is self-perpetuating; therefore, it 
is imperative to treat it aggressively. The pain 
resulting from oesophagitis is often 

underappreciated; analgesia should be 
considered a priority, particularly in severe 
cases. Analgesia could include opioids, 
lidocaine (dogs only), ketamine and 
paracetamol (dogs only). Supportive 
treatment includes the use of cytoprotective 
agents (sucralfate), antacids (omeprazole  
1 mg�kg U1ȶh� and prokinetics 
(metoclopramide and cisapride; these can 
increase lower oesophageal sphincter tone, 
increase gastric motility and possibly 
oesophageal motility in cats). Oral provision of 
food may need to be withheld temporarily in 
some cases with nutrition provided through 
other routes. Longer term, low-fat diets are 
recommended, and late night feeding should 
be avoided. Successful treatment requires 
identiǻcation and management of any 
underlying conditions where possible.  

This dog shows a tucked-up tail, slight 
hunching of the back and appears 

unsettled and uncomfortable following abdominal 
surgery. The anorexia in this case could be 
due to abdominal pain; however, the dog had 
gastrointestinal reǼux during anaesthesia prompting 
the concern for concurrent oesophagitis.

Ȯ�ȁ
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(LEpXeV Ȯd

Annette Wessmann

Neuropathic pain

Neuropathic pain is deǻned as pain arising as a 
direct consequence of a lesion or disease 
aǺecting the somatosensory system and 
therefore occurs as a consequence of a true 
insult on the central or peripheral nervous 
system 
,rubb, ȶȉ1ȉ�. Pain of non�neural origin 
would not be termed neuropathic, even though 
the persistence of any pain can cause plasticity 
and changes in the nervous system 
this would 
be termed neurogenic pain�. 8he sensations 
caused by neuropathic pain may include 
spontaneous pain, paraesthesia 
abnormal 
sensation that is not unpleasant such as 
tingling, prickling�, dysaesthesia 
unpleasant, 
usually burning sensation�, allodynia 
pain 
produced by a stimulus that is not usually 
painful such as light touch�, or hyperalgesia or 
hyperpathia 
exaggerated pain response 
produced by a normally painful stimulus�.

Chronic neuropathic pain develops mostly 
due to an alteration of the sensory processing 
caused by an abnormal peripheral input and 
abnormal central processing. It can be challeng�
ing to diagnose and to treat, and it is thought to 
cause greater impairment of the patientƶs Uuality 
of life compared with other pain syndromes 

,rubb, ȶȉ1ȉ�. 8he history is particularly 
important, as the pain can be intermittent or  
not obvious such as in central pain 
pain 
experienced in the area of the body subserved 
by the lesion originating from a primary lesion of 
the CNS�. 8he aǺected animal may show obvious 
or subtle changes such as intermittent scratch�
ing or attacking an area of the body, freUuent 
looking at the same area, hiding and reluctance 
to go for walks, yelping for no apparent reason, 
yelping when petted, or exaggerated response 
to stimuli that would normally cause only mild 
discomfort 
2athews, ȶȉȉ8�.

Author’s perspective
essessment and treatment of neuropathic pain Šadapted from kű�onnor and %worĩin, Ɨǉǉŀš.

�XIT�1�Ƴ�&WWIWWQIRX
1. 8ake a detailed history and clarify the signs of pain the patient is showing.
ȶ. Assess pain on examination and establish a diagnosis of neuropathic pain.
ȴ. If possible, identify the cause of the neuropathic pain.
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Author’s perspective continued
4. Identify and treat relevant co�morbidities if indicated 
e.g. renal, hepatic, cardiac or 

musculoskeletal disease�. 8reatment may need to be adNusted accordingly.
ȍ. )iscuss treatment plan and expectations with the client.

�XIT�2�Ƴ�8VIEXQIRX
aild to moderate neuropathic pain may respond to non-steroidal anti-ināammatory drugs 
Šc�eF%sš alone or in a comÆination with gaÆapentin. �hronic or severe neuropathic pain often 
reŧuires multimodal analgesia.

 ■ Initiate therapy of the disease causing neuropathic pain if applicable.
 ■ Pharmacological treatment for neuropathic pain: oral medication

• &RXM�MRǼEQQEXSV]�HVYKW�
 – Non�steroidal anti�inǼammatory drugs. Cyclo�oxygenase inhibition caused by NSAI)s 

treats associated inǼammatory components and has been shown to help alleviate 
neuropathic pain

 – Corticosteroid therapy. 2ay be preferred depending on the underlying disease 
process. Corticosteroids have an anti�inǼammatory eǺect as well as an eǺect on 
sympathetically mediated pain by decreased substance P expression.

• Calcium-channel blockers:
 – ,abapentin. 8here is a wide dose range for gabapentin; it should be given to eǺect. 

Reported to take up to ȶ weeks for full eǺect, although the author commonly notices a 
response within a few days. 8apering of the dose is important to avoid possible 
rebound pain. )ogs� start at 1ȉ mg�kg U8Ƴ1ȶh, then increase incrementally up to 6ȉ 
mg�kg orally, divided U8Ƴ1ȶh. Cats� ȍƳ1ȉ mg�kg orally U8Ƴ1ȶh

 – Pregabalin. Appears to be more eǺective in some dogs.
• Opioids. 4pioid receptors in the descending pathway may be reduced or inactivated in 

neuropathic pain; therefore, their eǽcacy is freUuently inadeUuate when used alone. 2ay 
be used for treatment of acute pain or breakthrough pain. Sedative eǺect commonly limits 
neurological assessment and thus, if possible, opioids should be avoided prior to 
assessment. Urinary retention is reported as a side eǺect of long�term opioid use.
 – +entanyl transdermal 
patch or solution�. Used only in exceptional circumstances due 

to long duration of action.
• N�QIXL]P�Ȳ-aspartate receptor (NMDA) antagonists:

 – Amantadine. Can help to break a chronic pain cycle. 2ay be beneǻcial in severe 
traumatic brain inNury.

• 8VMG]GPMG�ERXMHITVIWWERXW�
 – Amitriptyline. Blocks the reuptake of catecholamines, thereby enhancing adrenergic 

transmission. Serves as an N2)A receptor antagonist.
 ■ Pharmacological treatment for neuropathic pain: injectable medication

• Methadone. Possibly better for treating neuropathic pain than tramadol. In addition to its 
opioid analgesic properties it is also an N2)A receptor antagonist and serotonin reuptake 
inhibitor 
SRI�.  

• Ketamine continuous rate infusion (CRI). 0etamine does not directly dilate cerebral 
vessels. It did not have an adverse eǺect on cerebral haemodynamics in patients with 
head trauma 
2athews, ȶȉȉ8�. 0etamine may reduce an increasing intracranial pressure 

ICP� in patients with an already increased ICP if combined with a ben^odia^epine. Its 
analgesic eǺect is via N2)A receptor antagonism.
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Author’s perspective continued
• +IRXER]P�(7.� +entanyl has a shorter half�life compared with morphine and thus might be 

a better choice in patients with CNS pain as it can be withdrawn more easily to assess the 
patient. It seems to have fewer side eǺects than morphine at higher dosages 
especially in 
cats�. -owever, high doses causing side eǺects such as cortical depression should be 
avoided as they can mask increasing intracranial pressure assessment.

• Medetomidine or dexmedetomidine CRI. Potent alpha�ȶ agonists. Can be used 
individually or combined with other medications such as fentanyl.

• Lidocaine CRI. Usually given in combination with methadone or ketamine. Systemic 
application of lidocaine blocks the ectopic aǺerent neural activity within the dorsal horn.

 ■ Non-pharmacological treatment options such as acupuncture, physiotherapy and other 
aspects of rehabilitation can be an eǺective analgesic modality 
see Chapter 6�.

�XIT�3�Ƴ�+SPPS[�YT
 ■ Reassess pain and health�related Uuality of life freUuently.
 ■ Check if dispensed medication, dosage and side eǺect proǻle is appropriate or reUuires 

adNustment.

Common causes of 
neuropathic pain
Common diseases that cause neuropathic  
pain include intervertebral disc disease 

compressive and non�compressive extrusion, 
protrusion�, degenerative lumbo sacral stenosis, 
meningoencephalitis of unknown origin, 
steroid�responsive meningitis arteritis 
SR2A�, 
infectious diseases such as discospondylitis or 
vertebral osteo myelitis, trauma to the nervous 
system, malformation, syringomyelia, neoplasia 
compressing or in ǻltrating the nervous system, 
and vascular causes such as ǻbrocartilagenous 
embolic myopathy.

References and further 
reading
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ȶȉ1ȉ� Chronic neuropathic pain in veterinary patients. 
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ȶȉ16� Chiari�like malformation. Veterinary Clinics 
of North America: Small Animal Practice 46, ȶȴ1Ƴȶ4ȶ

2athews 0A 
ȶȉȉ8� Neuropathic pain in dogs and cats� if 
only they could tell us if they hurt. Veterinary Clinics of North 
America: Small Animal Practice 38, 1ȴ6ȍƳ1414

4ƶConnor AB and )workin R- 
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(EWe exEQpPe Ȧ� Chiari-like malformation and 
syringomyelia

This disease is characterized Æy a mismatch 
Æetween the caudal fossa volume and its 
contents Šthe cereÆellum and caudal Ærain 
stemš leading to an oÆstruction of the normal 
cereÆrospinal āuid Š��8š āow through the 
foramen magnum resulting in syringomyelia 
Šāuid-Ālled cavitationš and dilatation of the 
central canal within the spinal cord.

HISTORY AND PRESENTATION

4ccurs most commonly in young to middle�
aged Cavalier 0ing Charles Spaniels, 
presenting with allodynia or dysaesthesia. 
8hey may scratch at usually one side of the 
neck at rest and while walking and often 
without making skin contact, yelp for no 
reason or on light touch, dislike being touched 
or groomed, with a worsening of signs when a 
collar is used; they may be less energetic and 
sleep more than usual, with the head in an 
elevated position. Signs can be intermittent.

CLINICAL SIGNS AND SIGNS OF PAIN

8he dog may exhibit a large variety of signs 
from normal to severely abnormal. Abnormal 
mentation may only be evident from the 
history. ,ait can be normal, ataxic, paretic or 
lame. Cervical pain is often only evident on 
palpation and not on movement of the neck. 
Postural reactions may be normal or abnormal. 
Cranial nerve examination is unremarkable.

TREATMENT

2edical management focuses on analgesia 
and reduction of CS+ production but is not 
proven to prevent disease progression.

 ■ Anti�inǼammatory drugs combined with 
analgesic action
• Non�steroidal anti�inǼammatory 

drugs as ǻrst choice, or anti�
inǼammatory dose of corticosteroids 

less preferred�.

 ■ Analgesia
• ,abapentin. In some dogs pregabalin 

appears to be more eǺective.
• 4ther types of analgesia such as 

amantadine or amitriptyline can be 
added if necessary.

 ■ )rugs that may have an eǺect on CS+ 
production and CS+ pulse pressure, but 
for which a clear conclusion of eǽcacy 
has not yet been made�
• 4mepra^ole. Newer studies suggest 

that omepra^ole may not have the 
desired eǺect

• +urosemide. )ecreases intracranial 
pressure by diuresis and reduced 
blood volume, but it may not have the 
desired eǺect on CS+ pressure

• Corticosteroids. 2ay decrease CS+ 
pulse pressure.

 ■ Use a harness instead of a neck collar.
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(EWe exEQpPe ȶ� Steroid-responsive meningitis 
arteritis (SRMA)

en ināammatory, and suspected immune-
mediated, disease occurring most commonly 
in young Šusually less than Ɨ years oldš 
medium- to large-Æreed dogs Šparticularly 
�eagles, �oƻers and �ernese aountain dogsš 
characterized Æy vasculitis of the meningeal 
arteries, non-suppurative ināammation in the 
��8 and suÆclinical coronary arteritis.

HISTORY AND PRESENTATION

;axing and waning, unchanged or worsening 
signs of cervical hyperaesthesia, pyrexia and 
lethargy.

CLINICAL SIGNS AND SIGNS OF PAIN

Pyrexia on physical examination. Rigid neck 
carriage, neck pain and lethargy are 
commonly the only neurological deǻcits.

TREATMENT

2edical management focuses on treatment 
of the underlying cause. Analgesia is added 
as necessary.

 ■ Immunosuppressive doses of 
prednisolone in a tapering fashion over 
6Ƴ1ȶ months.

 ■ Analgesia. AǺected dogs usually  
respond Uuickly to the appropriate 
therapy and are pain�free within a  
few days. )ogs can be very painful and 
may reUuire hospitali^ation with opioid  

e.g. methadone� therapy. At home, 
analgesia may include paracetamol or 
gabapentin in addition to 
immunosuppressive therapy.

 ■ Use a harness instead of a neck collar.

(EWe exEQpPe 3� Intervertebral disc herniation

INTERVERTEBRAL DISC EXTRUSION 
(HANSEN TYPE I):

cucleus pulposus eƻtrusion causing spinal 
cord or nerve root compression. essociated 
with disc degeneration.

History and presentation 
2ostly chondrodystrophic breeds with 
usually acute or acute progressive 
presentation; commonly moderate to severe 
focal spinal pain.

Clinical signs and signs of pain
)ogs commonly have focal spinal pain, 
obvious gait abnormalities or are recumbent 

with urinary incontinence. Para�tetrapareses 
or para�tetraplegia is common.

Treatment
8he acute inNury and spinal pain are usually 
treated. Analgesia should be given to eǺect 
including non�steroidal anti�inǼammatory 
drugs 
NSAI)s� t gabapentin, and, if success�
ful, should not be reUuired after a few weeks 
of management. Conservative management 
includes restricted�controlled exercise, which 
may include cautious physiotherapy for 4Ƴ6 
weeks and can be elected if dogs are 
ambulatory 
see Chapter 6b�. )ecompressive 
spinal surgery should be discussed and 
considered if the dog is recumbent or if  
pain is unmanaged with medical therapy.
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INTERVERTEBRAL DISC PROTRUSION 
(HANSEN TYPE II)

Anulus ǻbrosus hypertrophy causing spinal 
cord or nerve root compression 
e.g. 
degenerative lumbosacral stenosis 
cauda 
eUuina syndrome��; associated with disc 
degeneration.

History and presentation
2ostly non�chondrodystrophic breeds, with a 
usually chronic progressive presentation and 
reluctance to exercise; can present with acute 
deterioration. Commonly there is no reported 
or mild spinal pain.

Clinical signs and signs of pain
Commonly no or mild spinal pain, or pain on 
tail elevation, in cases of degenerative 
lumbosacral stenosis. 8he dog is usually 
ambulatory with a mild gait abnormality 

ataxia or paresis�. Some dogs have a chronic 
history of neuropathic pain, particularly dogs 
with lumbosacral stenosis.

Treatment
)ogs commonly present with chronic 
neuropathic pain. NSAI)s and gabapentin 
should be combined and the response 
monitored. If pain is severe, other medications 
such as amantadine, amitriptyline or tramadol 
can be added to eǺect 
one at a time�. 
Sedation is the limiting factor. A muscle 
relaxant such as dia^epam 
ȉ.ȍ mg�kg orally 
U8h� or methocarbamol 
ȶȉƳ4ȍ mg�kg orally 
U8h� may be useful if muscle spasms are 
apparent. In the authorƶs experience, some 
conservatively managed dogs with -ansen 
type II disc disease respond better in the long 
term to prednisolone 
ȉ.ȍ mg�kg orally Uȶ4h� 
compared with NSAI) therapy. Conservative 
management includes restricted�controlled 

«	 CASE	EXAMPLE	Ƒ	CONTINUED exercise and cautious physiotherapy for 4Ƴ6 
weeks or longer. )ecompressive spinal 
surgery might be considered depending on 
the severity.

ACUTE NON-COMPRESSIVE NUCLEUS 
PULPOSUS EXTRUSION (ANNPE)

Acute nucleus pulposus extrusion into the 
spinal canal causing spinal cord contusion 
without spinal cord compression. 4ften 
aǺects normal discs.

History and presentation
Acute non�compressive presentation. 
Commonly occurs during exercise. Similar in 
its presentation to ǻbrocartilaginous 
embolism 
+CE�. -owever, patients with +CE 
commonly show no pain a few hours after the 
incident, whereas patients with ANNPE are 
commonly mildly painful for a few days.

Clinical signs and signs of pain
Commonly mild focal spinal pain. 
Asymmetrical or symmetrical clinical signs 
aǺecting either both hindlimbs 

thoracolumbar lesion� or all limbs 
cervical 
lesion�, ambulatory or recumbent with 
possible urinary incontinence. ANNPE is not 
considered likely if clinical signs continue to 
deteriorate for more than ȶ4 hours, in which 
case other diǺerential diagnoses must be 
considered.

Treatment
Pain is usually mild and is usually present 
only for a few days. NSAI) treatment has 
been reported to be beneǻcial. ,abapentin 
can be added if still painful. It is a non�
surgical condition. 2anagement includes a 
controlled exercise regime and physiotherapy 
for 4Ƴ6 weeks. 8he physiotherapy protocol 
can be expanded once a lack of spinal cord 
compression is conǻrmed.
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Cecilia Gorrel

Dental pain

Even in the presence of oral/dental disease it is 
rare for the dog or cat to stop eating. Usually, 
they will change their food preferences (e.g. an 
animal will only eat soft food) or change the  
way they chew (e.g. chew selectively on one 
side). A common feedback from clients after 
their pet has undergone a remedial dental 
procedure is that the animal is brighter in 
general, often showing more interest in  
exercise and games than prior to treatment. 
One can speculate that this frequently reported 
change in behaviour after treatment is 
attributable to the removal of chronic 
discomfort and pain.

It seems reasonable to assume that, like 
humans, dogs and cats experience discomfort 
and pain when aǾicted by oral diseases and 
after receiving treatment. In following this line of 
reasoning, overtreatment with analgesics may 
occur, but the adverse consequences of this are 
minimal compared with the distress of 
withholding pain relief.

Indications for analgesia
Common conditions that are known to cause 
discomfort and/or pain in people, and are thus 

likely to cause similar sensations in an aǺected 
animal, include:

 ■ Complications of periodontitis,  
e.g. lateral periodontal abscess,  
toxic mucous membrane ulcers, 
gingivostomatitis

 ■ Pulp and periapical disease, e.g. acute 
pulpitis, periapical abscess, osteomyelitis

 ■ Traumatic injuries, including soft tissue 
lacerations and jaw fracture.

Dental procedures that we know are likely 
to cause postoperative pain in humans, and are 
therefore likely to cause similar sensations in 
animals, include:

 ■ Periodontal therapy, e.g. deep subgingival 
curettage

 ■ Extraction, especially when extraction 
sockets are left to heal by granulation.

It is important to distinguish between 
pre-emptive analgesia and alleviation of 
postoperative pain. In other words, pre-emptive 
analgesia may block sensitization, but it does 
not eliminate postoperative pain; additional 
measures are still required to ensure a 
comfortable recovery.
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The basic analgesic 
routine
The optimum form of pain therapy is continuous 
preventive analgesia, constantly preventing the 
establishment of sensitization. The administration 
of opioids or local anaesthetic drugs blocks 
central sensitization and non-steroidal anti-in-
Ǽammatory drugs 
NSAI)s� reduce the severity 
of the peripheral inǼammatory response. 8he 
combined use of an opioid and an NSAI) is more 
eǺective than using either drug alone. Local 
anaesthetics can produce complete pain relief by 
blocking all sensory input from the aǺected area.

A basic analgesic routine, which can be 
modiǻed as reUuired, is as follows�

 ■ Include an opioid (such as buprenorphine) 
in the premedication

 ■ Administer additional opioids as required 
intraoperatively

 ■ Consider using local anaesthetic 
preoperatively/intraoperatively/
postoperatively

 ■ ,ive opioids and�or NSAI)s postoperatively
 ■ Administer NSAI)s during recovery.

The author routinely includes an opioid in 
the patient’s premedication. The animal is then 
anaesthetized and a meticulous oral 
examination is performed, including dental 
radiographs. Based on the ǻndings, a list of 
problems and a treatment plan is drawn up. The 
individual analgesic regime will then be 
decided based on type and severity of disease 
and the type of remedial procedure that will be 
performed. As shown below, the basic analgesic 
routine is Ǽexible and can be modiǻed to suit 
the individual animal. 

Gingivitis or early periodontitis
,ingivitis only or early periodontitis aǺecting 
only a few teeth where treatment will consist of 
supragingival scaling and polishing, minor 
subgingival debridement and either no 
extractions or just a few teeth that require 
extraction. In such cases, the inclusion of an 
opioid in the premedication is generally 
suǽcient and no further analgesics or NSAI)s at 
the end of the procdure are required.

Moderate to severe 
periodontitis
Moderate to severe periodontitis where 
remedial therapy will involve extensive 
subgingival curettage and multiple tooth 
extractions. Use opioids as required 
intraoperatively ± local anaesthesia 
intraoperatively.  Postoperative pain relief would 
be opioids and�or NSAI)s. Local anaesthesia 
could also be used to provide postoperative 
analgesia. In addition, a ȴƳȍ day course of 
NSAI)s may facilitate recovery.

Trauma
Traumatic injuries with dental and/or skeletal 
fracture where treatment involves tooth 
extraction ± jaw fracture repair. The analgesic 
regime will be similar to that used for moderate 
to severe periodontitis.

Gingivostomatitis
For cases of chronic feline gingivostomatitis, 
where treatment involves extraction of most 
teeth, consider adding intra- and postoperative 
local anaesthesia to the basic regime. An added 
advantage of using local anaesthesia with 
vasoconstrictors intraoperatively is a reduction 
in haemorrhage, which allows for better 
visualization and easier surgery.

Maxillectomy/mandibulectomy 
procedures
In patients undergoing maxillectomy/
mandibulectomy procedures, consider adding 
intra- and postoperative local anaesthesia to 
the basic regime. 

Local anaesthesia
Local anaesthesia can be used to provide 
intra- and postoperative analgesia. In contrast 
with human patients, dogs and cats are not 
amenable to local anaesthetic injection if 
conscious, so the techniques are used when 
the animal is anaesthetized. When given prior to 
the start of a procedure, the use of local 
anaesthetic drugs may reduce the requirement 
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for general anaesthetic drugs during surgery. 
When given at the end of a procedure, prior to 
recovery from anaesthesia, they will provide 
post operative analgesia. 

Useful techniques in the oral cavity include 
inǻltration anaesthesia and regional nerve blocks.  
Inǻltration anaesthesia is where a small amount of 
anaesthetic agent is deposited locally to diǺuse 
into the tissue and exert its eǺect. Regional 
anaesthesia is where the anaesthetic agent is 
deposited as close to the nerve as possible and 
its eǺect is thus to block all sensation distally. 

Inǻltration techniUues are easier to perform 
and safer to use than regional blocks, yet they 
are often not described in veterinary textbooks. 
The main risk with regional blocks is damage to 
the nerve as the anaesthetic agent is placed. 
Iatrogenic nerve damage (when the needle 
scratches or perforates the nerve) causes pain 
and it can take weeks to months before the 
tissue regenerates and the patient is pain free. 
In rare instances, there is permanent nerve 
damage. In veterinary dentistry, the described 
techniques for regional blocks involve placing a 
needle well into a foramen/canal. Moreover, 
this is performed on an anaesthetized animal 
where there will be no sensory feedback to 
alert the veterinary surgeon (veterinarian) that 
the nerve is being damaged. In the author’s 
opinion, regional blocks should be performed 
with great caution and only be used in areas 
where inǻltration anaesthesia is not possible, i.e. 
mandibular premolars and molars.

All clinically used local anaesthetics stop or 
slow conduction of impulses. Sensation 
disappears in the following order: pain, cold, 
warmth, touch, joint, and deep pressure.  
For local anaesthesia in the oral cavity, 
lidocaine, mepivacaine, bupivacaine and 
ropivacaine are all suitable. The local 
anaesthetic drug chosen for postoperative pain 
relief should ideally have a long duration of 
action, and therefore bupivacaine 
onset 1ȍ 
minutes, duration 4Ƴ6 hours� is the drug of 
choice. Lidocaine can be used during surgery 
for more immediate eǺect. In inǼamed or 
infected tissue, local anaesthetic may be 
virtually ineǺective due to the acidic p- 
interfering with dissociation of anaesthetic base.  

In human dentistry and oral surgery, 
vasoconstrictors (adrenaline, Ȝ-noradrenaline) 
are routinely used in combination with the local 
anaesthetic. The main reason is to delay 
systemic absorption of the local anaesthetic, 
thus reducing the toxicity and increasing the 
margin of safety. Local anaesthetics produce 
analgesia when given in small doses 
intravenously, but are potent proconvulsants 
and can induce marked myocardial depression 
and cardiac dysrythmias when administered 
systemically. The addition of vasoconstrictors, 
by reducing systemic absorption of the local 
anaesthetic, will also increase intensity and 
prolong anaesthetic activity. -owever, they may 
increase the risk of cardiac arrhythmias and 
ventricular ǻbrillation. In veterinary dentistry 
and oral surgery, local anaesthetics are 
generally used without the addition of 
vasoconstrictors. The author uses local 
anaesthetics with added vasoconstrictor to 
ensure that the anaesthetic agent remains 
locally active for a prolonged period. As already 
mentioned, it also reduces bleeding and thus 
allows for better visualization and facilitates 
many techniques, especially extraction.

The use of a dental local anaesthetic 
syringe and needle 
+igure 7.9� is strongly 
recommended. Safe maximum doses are  
4 mg�kg lidocaine and 1Ƴȶ mg�kg bupivacaine. 
This is calculated for each animal. In general, 
ȉ.ȶȍƳ1 ml of local anaesthetic agent is 
deposited per site. Always aspirate for blood 
before injecting.

8IGLRMUYI�JSV�MRǻPXVEXMSR�
anaesthesia
The technique involves depositing a small 
amount of local anaesthetic (bleb technique) 
into the gingiva and alveolar periosteum in the 
region of the apex of the tooth that needs to 
be desensiti^ed 
+igure 7.1ȉ�.  8he anaesthetic 
agent diǺuses into the tissue to have local 
eǺect on the nerve. 8he inǻltrates are 
deposited buccally and palatally/lingually as 
required. This technique can be used to 
provide desensitization of all teeth in the upper 
jaw. In fact, regional blocks are not necessary 
in the upper Naw.  Inǻltration can also be used 
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A dental local anaesthetic needle and syringe. (a) The empty device, the ampoule with local anaesthetic 
agent and the needle. An 18 , needle is also depicted to demonstrate how ǻne the dental needle is.  

(b) The device assembled and ready for use.

Ȯ�ȟ

(a) (b)

8echniUue for inǻltration 
anaesthesia. A small 

amount of local anaesthetic is 
deposited into the gingiva and 
alveolar periosteum in the region 
of the tooth that needs to be 
desensitized. The anaesthetic agent 
diǺuses into the tissue to have local 
eǺect on the nerve. (a) The location 
for buccal desensitization of an upper 
incisor is shown on a cadaver. (b) It is 
often necessary to place anaesthetic 
agent palatally as well. The location 
for palatal desensitization of an upper 
incisor is shown on a cadaver.

Ȯ�Ȧȉ

(b)(a)

to desensitize incisors and rostral premolars in 
the lower jaw. It is only for the caudal 
premolars and molars in the mandible that a 
regional block is required.  

Technique for regional blocks
Regional anaesthesia is where the anaesthetic 
agent is deposited as close to the nerve as 
possible and its eǺect is thus to block all 

sensation distally. Techniques that have been 
described for dental procedures in animals  
are the infraorbital, the mandibular and the 
mental blocks.

In the author’s opinion, the only regional 
block that is required for veterinary dentistry is 
the mandibular block, which is described in 
+igure 7.11. 

The intraoral approach to the 
mandibular block involves palpating 

the mandibular foramen intraorally and 
directing the needle to that area using an oral 
approach. (a) The easiest way is to slide the 
needle along the medial aspect of the ventral 
mandible, with the syringe held parallel to the 
hemi-mandible to be blocked. (b) When the 
point of the needle is close to the foramen, 
move the syringe barrel over to the premolar 
region of the contralateral side to give better 
access to the area around the foramen. 
The needle should be close to the bone of 
the ventral mandible to avoid inadvertently 
blocking the lingual nerve. The calculated dose 
is deposited.

Ȯ�ȦȦ

(a) (b)
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Summary
Preventive and postoperative analgesia using 
opioids and/or NSAIDs should be used in  
all animals.

Local anaesthesia can be a useful part of 
the analgesic regime. Inǻltration techniUues  
can be used to desensitize all teeth in the upper 
jaw as well as incisors and rostral premolars in 

the lower jaw. It is only for the caudal premolars 
and molars in the mandible that a regional 
block is reUuired.

References and further 
reading
,orrel C 
ȶȉ1ȴ� Anaesthesia and analgesia. In� Veterinary 
%entistrǅ for tĚe :eneral Practitioner 2nd )dn, ed. C Gorrel, pp. 
1ȍƳȶ9. Saunders Elsevier, Philadelphia
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Carl Bradbrook

Ophthalmic pain

Recognition and eǺective treatment of ophthal-
mic pain may present the clinician with a 
challenge due to diǽculties in patient assess-
ment. 8his may result from a combination of 
factors including a lack of validated ocular pain 
scales, altered patient temperament due to the 
presenting condition, and diǽculty in assessing 
the periorbital area when painful. 8reatment 
relies on the recognition of pain followed by 
eǺective analgesia. As with any clinical situation 
where pain is suspected, analgesia should be 
provided and the patient reassessed at an 
appropriate time. Provision of good analgesia 
improves anaesthetic stability and, most 
importantly, patient comfort. Incorporation of 
local anaesthesia techniUues, where appropriate, 
along with more traditional methods is likely to 
improve eǽcacy of analgesic treatment.

Clinical signs of ophthalmic pain include 
blepharospasm, excessive tearing, photophobia, 
and head shyness. Clinical signs may be 
dependent on the structures involved, such as 
the cornea, conNunctiva, adnexal or intraocular 
structures. +or example, most ophthalmic 
conditions will lead to blepharospasm and head 
shyness, but pain associated with intraocular 
disease may result in an increase in intraocular 
pressure 
I4P�, which is more likely to result in 

photophobia. ;hen treating ophthalmic pain, it 
is important to consider the type of surgery to 
be performed, as this is likely to allow the 
clinician to choose the most appropriate 
methods to provide analgesia.

8he most commonly performed ophthalmic 
procedures involve enucleation and surgery to 
the cornea and eyelids. Although provision of 
analgesia for intraocular surgery is Nust as 
important, it is beyond the scope of this text. As 
well as treating pain associated with surgical 
conditions, it is important to consider presenting 
ophthalmic conditions that may reUuire pain 
management prior to further medical or surgical 
intervention. Corneal ulceration, often 
secondary to corneal drying, entropion, 
distichiasis or ectopic cilia, is extremely painful 
and reUuires good analgesia.

Analgesics suitable for treatment of ocular 
pain include opioids, non�steroidal anti�
inǼammatory drugs 
NSAI)s� and local 
anaesthetics. Additional analgesia may be 
provided using ketamine and the alpha�ȶ 
agonists, although the possibility of these drugs 
increasing I4P should be considered. )ue to 
this, the use of ketamine or alpha�ȶ agonists is 
not advised with a fragile eye or during 
intraocular surgery.
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Eyelid pain
Intraoperative pain management for eyelid 
surgery can be particularly challenging and 
several analgesic options should be available  
to deal with treatment failure. Both systemic 
analgesia and topical local anaesthesia are 
useful in these cases. Local anaesthetic 
techniUues will be discussed later in this 
chapter. Alongside opioid, topical local 
anaesthesia and NSAI) analgesia, adNunct 
therapy with ketamine as a continuous  
infusion may be useful to provide intra �
operative analgesia.

Corneal pain
8he cornea contains a high density of 
nociceptors and a marked response is often 
noted with conditions such as corneal 
ulceration, along with any surgical intervention, 
due to exposure of nociceptors. Analgesia 
should be provided using a multimodal 
approach, with a combination of systemic and 
local analgesics. 8opical local anaesthesia 
provides excellent, rapid onset analgesia and 
will facilitate further clinical examination. 
8etracaine has a more rapid onset, but shorter 
duration, than proxymetacaine and results in 
less conNunctival irritation on application. 
8etracaine followed by proxymetacaine may 
be used in the conscious patient. Repeated 
application of single drops of drug solution 

2onclin et al., ȶȉ11� has been shown to 
provide improved analgesia of longer duration 
in horses compared with that provided by 
Ǽooding the cornea. ,ood corneal lubrication 
is essential and the contralateral cornea should 
also be treated. Systemic analgesia may be 
provided with the use of opioids, such as 
methadone or buprenorphine, which provide 
excellent to good analgesia, respectively. It has 
been suggested that the cornea has opioid 
receptors within its structure, although 
evidence of the eǺectiveness of topical  
opioids is inconsistent 
8homson et al., ȶȉ1ȴ�. 
NSAI)s also provide good analgesia and 
should be utili^ed unless any contraindication 
is evident.

Deep ocular pain
Intraocular diseases such as uveitis and 
glaucoma often result in a marked pain 
response due to an increase in intraocular 
pressure. 8opical local anaesthesia is minimally 
eǺective in these cases and therefore analgesia 
should be provided with opioids, adNunct 
analgesics and, where appropriate, NSAI)s.

Enucleation
Analgesia for enucleation should be achieved 
with a multimodal approach utili^ing opioid 
analgesia and, where appropriate, NSAI)s, 
alongside local anaesthesia. Retrobulbar or 
peribulbar anaesthesia can be administered 
prior to surgical incision or, when not possible, a 
splash block may be performed following globe 
removal. Local anaesthetic�soaked gelatin 
sponge material 
Ploog et al., ȶȉ14� may also be 
used to aid haemostasis and provide 
postoperative analgesia. ;here a preoperative 
local anaesthetic techniUue is not possible, 
alternative systemic intraoperative analgesia 
should be provided.

Local anaesthetic 
techniques
;here possible, a local anaesthetic techniUue 
should be incorporated into an analgesia plan. 
Calculation of a maximum dose of local 
anaesthetic should be performed, and 
aspiration is mandatory prior to inNection.

Retrobulbar nerve block
Retrobulbar nerve block 
RBA� is an eǺective 
techniUue to provide intra� and postoperative 
analgesia for enucleation and exenteration. 8he 
inferior temporal palpebral techniUue 
Accola 
et al., ȶȉȉ6� has been documented to be a 
reliable method in the dog. A retrobulbar 
needle 
+igure 7.1ȶ� or a ȶȶ , spinal needle 
bent to a ȶȉ�degree angle is inserted midway 
between the lateral canthus and mid lower 
eyelid. It is directed along the ventral orbit and 

Ch07f Pain Management.indd   143 19/12/2018   10:44

V
e

tB
o

o
ks

.i
r



144

BSAVA Guide to Pain Management in Small Animal Practice

anaesthetic is inNected subconNunctivally 
around the globe to provide regional 
anaesthesia to the extraocular muscles. 8he 
inNection site is ȶ mm from the limbus and 
ȉ.1Ƴȉ.ȶ ml�kg bupivacaine is administered 
using a ȶ.ȍ cm needle 
+igure 7.14�.

Subtenon nerve block
8his techniUue provides anaesthesia,  
analgesia and akinesia for corneal and 
intraocular procedures 
Ahn et al., ȶȉ1ȴ�. It is 
not used by the author for enucleation as  
it does not provide eǺective eyelid 
anaesthesia. +ollowing induction of 
anaesthesia the patient is positioned in  
dorsal recumbency, topical local anaesthesia 
applied to the cornea and eyelid retractors 
placed. An incision is made ȍ mm from the 
limbus in the dorsomedial aspect of the bulbar 
conNunctiva. 8he conNunctiva and tenon 
capsule are bluntly dissected from the 
underlying sclera. A curved spatulated  
cannula is directed dorsocaudally and  
1Ƴȶ ml of lidocaine ȶ	 solution is inNected 
following aspiration 
+igure 7.1ȍ�.

A curved retrobulbar needle suitable for use 
in the dog.Ȯ�Ȧȶ

1
6

4

7

2
3

5

A cross�sectional 
diagram of the 

orbit, globe and associated 
structures� 1 " globe;  
ȶ " eyelids; ȴ " needle 
placement for a retrobulbar 
inNection; 4 " intraconal space;  
ȍ " orbit; 6 " extraocular 
muscles, nerves and blood 
vessels; 7 " inNection site for 
peribulbar block.

Ȯ�Ȧ3

then redirected dorsomedially to reach the 
caudal aspect of the globe 
+igure 7.1ȴ�. 
+ollowing aspiration, 1 to 4 ml of local 
anaesthetic solution is inNected, depending on 
patient si^e. Although used in the cat, some 
controversy exists over whether this techniUue 
is appropriate in this species; care should be 
taken as brainstem anaesthesia has been 
reported in the cat following its use 
4liver and 
Bradbrook, ȶȉ1ȴ�.

Peribulbar nerve block (PBA)
8his techniUue has been shown by Shilo�
Benhamini et al. 
ȶȉ14� to be superior to RBA in 
the cat and is used by the author. Local 
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1

2

InNection site for a 
peribulbar block�  

1 " eyelid; ȶ " inNection site in 
peribulbar tissue.

Ȯ�Ȧȏ

1

2
3

4

InNection site for a 
subtenon block�  

1 " spatulated cannula used for 
inNection; ȶ " 8enonƶs capsule;  
ȴ " sclera; 4 " cornea.

Ȯ�Ȧȍ

Eyelid blocks
Speciǻc blocks for eyelid surgery are not well 
documented in small animals, and the author 
does not use them routinely. If appropriate, local 
anaesthetic may be inǻltrated post�surgery,  

but care should be taken to monitor for  
and treat lid swelling. Cold packing of the  
lid region is a useful techniUue to employ  
in the postoperative period.
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(EWe exEQpPe Ȧ� Bilateral lower lid entropion 
correction

HISTORY AND PRESENTATION

A ȶ�year�old male Bulldog was presented for 
anaesthesia for correction of bilateral lower lid 
entropion. 8he dog had a history of chronic, 
intermittent conNunctivitis and moderate 
upper respiratory tract noise with stridor 
consistent with signs of brachycephalic 
obstructive airway syndrome 
B4AS�.

CLINICAL SIGNS

4cular discharge, marked upper respiratory 
tract noise and poor exercise tolerance.

SIGNS OF PAIN

Blepharospasm, conNunctival hyperaemia, 
head shyness and excess tearing.

ANALGESIC PLAN

 ■ 4pioid� methadone ȉ.ȶ mg�kg i.m.
 ■ 8opical anaesthesia� proxymetacaine.
 ■ NSAI)� administered following blood 

pressure measurement 
2AP #6ȉ mm-g�.
 ■ 0etamine infusion� 1ȉ ƌg�kg�min i.v. 

during surgical procedure.
 ■ Inǻltration of lidocaine 
volume ȉ.ȶ ml per 

lid, maximum ȶƳ4 mg�kg� into lids 
following surgical procedure, followed by 
cold packing of the area.

POSTOPERATIVE CARE

 ■ Continue methadone ȉ.ȶ mg�kg i.m. 
every 4 hours.

 ■ Sedation�anxiolysis should be 
considered to reduce stress during 
hospitali^ation.
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(EWe exEQpPe ȶ� Enucleation

HISTORY AND PRESENTATION

A 1ȉ�year�old female neutered Labrador 
Retriever was presented for enucleation due 
to chronic glaucoma. 8he dog had a 6�month 
history of medically managed glaucoma of 
the right eye, which was now intractable to 
medical treatment.

CLINICAL SIGNS

Exophthalmos, head shyness, conNunctival 
hyperaemia, uveitis and raised intraocular 
pressure.

SIGNS OF PAIN

Photophobia, reluctance to allow clinical 
examination and uncharacteristic aggression.

ANALGESIC PLAN

 ■ 4pioid� methadone ȉ.ȴ mg�kg i.m.
 ■ NSAI)� administered following 

assessment of minimal risk of further 
haemorrhage.

 ■ Local anaesthesia techniUue� retrobulbar 
block; bupivacaine maximum dose  
1 mg�kg 
see +igure 7.1ȴ�; volume 
reUuired ȶƳȴ ml.

POSTOPERATIVE CARE

Assess for pain taking into consideration 
bupivacaine duration of action 
6Ƴ8 hours�. 
2ethadone ȉ.ȶ mg�kg i.m. every 4 hours 
starting at maximum of 6 hours post�
retrobulbar block.
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Kinley Smith

Orthopaedic pain

Whether acute or chronic, orthopaedic pain can 
be severe and debilitating. Treatment should be 
tailored to each individual patient and the use of 
non-pharmacological therapies encouraged.

Acute musculoskeletal 
injury
Opioids provide a rapid, powerful and  
relatively safe way to control pain in acute 
injury. Full mu agonists such as methadone are 
preferred, ensuring continuity of analgesia 
through possible anaesthesia and 
postoperative pain control. A continuous rate 
infusion (CRI) of opioids in combination with 
lidocaine and ketamine should be used in 
refractory cases. Non-steroidal anti-
inǼammatory drugs 
NSAI)s� are valuable for 
the trauma patient but must not be used 
before the patient’s condition has been 
stabilized. Hypothermia (cold packing) of acute 
orthopaedic injuries may reduce swelling as 
well as pain. While specialized equipment is 
available for delivery, typically a freezer ice 
pack wrapped in a thin towel is applied  
to the area for 1ȉƳȶȉ minutes three  
times daily.

Chronic musculoskeletal 
disease
Osteoarthritis is an incurable condition that is 
painful, debilitating and progressive. 
Understanding chronic pain is essential in 
formulating a treatment plan for osteoarthritis. 
While osteoarthritis may be the most commonly 
diagnosed painful chronic orthopaedic disease, 
chronic pain from bone, muscle and tendons 
may exist in addition to joint pathology; 
accurate diagnosis is essential to pain 
management. Further details are provided in 
Chapter 4.

Treatment
Drug therapy
+igure 7.16 provides dose rates of selected oral 
drugs used in the management of orthopaedic 
pain.

NSAIDs: NSAI)s are usually the ǻrst choice in 
the management of osteoarthritis. They are 
eǺective, easy to administer and have a 
relatively low incidence of side eǺects. 
Long-term use may be associated with 
improved analgesia without increased side 
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eǺects. Indeed, several human studies have 
suggested that continuous use was associated 
with fewer and less severe osteoarthritis Ǽare 
ups. 8apering of NSAI)s to the minimum 
eǺective dose is commonly practiced but may 
result in inadequate pain control and there is 
no evidence for reduced side eǺects.

Amantadine: Amantadine has been shown to 
improve pain control in osteoarthritic dogs 
when combined with an NSAI). 8he author has 
had success using amantadine as a primary 
treatment for osteoarthritis in dogs.

Gabapentin: ,abapentin is a safe and eǺective 
drug for chronic pain in dogs and cats. It can be 
used in combination with NSAI)s and the 
author believes it is an eǺective primary 
treatment for chronic orthopaedic pain in dogs 
where NSAI) use is not possible. Side eǺects 
are uncommon but may be more frequent at 
doses above 1ȍ mg�kg.

Pregabalin: Pregabalin is similar to gabapentin 
but has a longer half-life and a higher 
bioavailability. It may provide improved 
analgesia where the response to gabapentin 
has been unsatisfactory.

Tramadol: Tramadol has unpredictable 
absorption and pharmacokinetics in dogs.  
8his is reǼected in clinical use where lack of 
eǽcacy and side eǺects are common and it is 
therefore becoming less popular as an 
analgesic agent. Tramadol should not be  
used with amitriptyline due to the serotonin 
reuptake eǺects.

Paracetamol: Licensed in combination with 
codeine, paracetamol is frequently used in  
dogs where NSAI) use is not tolerated. At 
present, there is no published evidence to 
support its use as a sole treatment in 
osteoarthritis and its analgesic eǺect in dogs 
has recently been questioned. However, it is 
commonly used as part of multimodal analgesia 
regimes in the dog.

Amitriptyline: Amitriptyline, a tricyclic 
antidepressant, has proven eǽcacy in canine 
neuropathic pain and the author has used it in 
combination with NSAI)s in the management of 
osteoarthritis in dogs refractory to other drugs.

Structure-modifying drugs: Pentosan 
polysulphate and polysulphated 
glycosaminoglycan are considered to have the 
potential to retard cartilage degeneration. 
Clinical trials have reported mixed results but 
their use may provide a moderate level of 
comfort in canine osteoarthritis.

Nutraceuticals: Essential fatty acids of the n�ȴ 
group may have an anti�inǼammatory eǺect and 
studies have shown dietary supplementation 
with eicosapentaenoic acid and 
docosahexaenoic acid improved mobility in 
dogs with osteoarthritis. Many laboratory 
studies showing potential beneǻts of 
glucosamine and chondroitin exist but data on 
eǽcacy in pain relief in both human and 
veterinary literature are lacking. Combinations 
of nutraceuticals in supplements and complete 
diets are increasingly available. Some clinical 
data showing eǽcacy are emerging and the 

Drug Dogs Cats Notes

Amantadine ȴƳȍ mg�kg Uȶ4h 1Ƴ4 mg�kg Uȶ4h Start at lowest dose in cats

Amitriptyline 1Ƴȶ mg�kg U1ȶƳȶ4h ȉ.ȍƳ1 mg�kg Uȶ4h

Buprenorphine Ƴ ȉ.ȉȶƳȉ.ȉȴ mg�kg Uȶ4h Oral transmucosal

Gabapentin 1ȉƳ1ȍ mg�kg U8Ƴ1ȶh ȶƳȍ mg�kg U1ȶh

Paracetamol 1ȉ mg�kg U8Ƴ1ȶh )4 N48 USE Licensed dose is ȴȴ mg�kg

Pregabalin ȴƳ4 mg�kg U1ȶh Ƴ Start at ȶ mg�kg then increase

)ose rates of selected oral drugs used in the management of orthopaedic pain.Ȯ�ȦȰ
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author advises a 6�week trial of the clientƶs 
preferred combination before assessment of 
clinical response.

Grapipant: This is a new non-COX inhibiting 
NSAI). It targets the EP4 prostaglandin receptor 
which is the primary mediator of canine 
osteoarthritis pain and inǼammation. It potentially 
has fewer side eǺfects than traditional NSAI)s.

Cats: Osteoarthritis is extremely common in 
cats with one study showing 9ȶ	 of cats having 
osteoarthritis. NSAI) use in cats is limited with 
only meloxicam licensed for long�term use 
14 
days). However, continuous use may be 
tolerated and tapering the dose is 
recommended in cats. In longer term use, 
haematology, biochemistry, urinalysis and 
blood pressure monitoring are recommended 

at least every 6 months�. ,abapentin is an 
eǺective analgesic in cats with orthopaedic pain 
and amantadine has been used experimentally. 
Oral transmucosal delivery of buprenorphine 
can provide good analgesia.

Surgery
Joint replacement may provide a rapid and 
marked improvement in pain control and is 
readily available for the hip and stiǼe. 4utcomes 
for elbow replacement are more variable. Hip 
replacement is also available and reliable for 
small dogs and cats. Early intervention may be 
preferable and such procedures should be 
discussed with the client early in the course of 
the disease. Arthrodesis oǺers an eǺective 
treatment for intractably painful joints and 
arthroplasty techniUues oǺer improved limb use 
although the outcome is less predictable than 
joint replacement or arthrodesis. Extra-articular 
osteotomy techniques have been used to 
manage pain in the elbow and arthroscopy may 
oǺer clinical beneǻt in osteoarthritic Noints.

Exercise
Exercise intolerance is a common ǻnding in 
animals with osteoarthritis but little research is 
available. One study showed that trotting dogs 
for 1.ȶ km increased lameness in the short term. 
;hat the beneǻts of exercise are in the long 
term are unknown and it has been suggested 

that there may be an overall beneǻt of controlled 
exercise. A risk factor of ball and stick chasing in 
the development of elbow and hip dysplasia has 
been shown. Short periods of intense exercise 
(such as chasing balls, jumping and bursts of 
intense running) may be more likely to induce 
lameness in dogs with osteoarthritis than 
controlled lead exercise over longer periods. In 
the absence of research on this matter clients 
may be asked to identify exercise patterns 
associated with increased lameness and modify 
their pet’s routine accordingly.

Physiotherapy
A review of the evidence for physiotherapy in 
companion animals is beyond the scope of this 
chapter. In humans, water- and land-based 
exercises are useful in the management of 
osteoarthritic joints and the author believes a 
combination of water- and land-based 
exercises is an important part of multimodal 
therapy for chronic orthopaedic pain (see 
Chapter 6b�.

Weight loss management
4besity is often identiǻed in patients with 
osteoarthritis. While increased joint loading is 
undoubtedly a contributing factor to joint pain, 
the relationship between obesity and 
osteoarthritis is complex. Increased body fat has 
been associated with osteoarthritis in dogs and 
weight loss is likely to be beneǻcial in the 
treatment of canine osteoarthritis.

Cell-based therapies
Intra-articular injections of mesenchymal stem 
cells and of platelet-rich plasma have shown 
eǽcacy in clinical trials in patients with 
osteoarthritis. While there are no studies in dogs 
comparing eǽcacy with more conventional 
treatment, cell therapies may oǺer adNunctive 
treatment options in refractory cases.

Other therapies
Extracorporeal shockwave therapy 
+igure 7.17� 
has been used successfully in a number of 
orthopaedic conditions and beneǻcial eǺects in 
hip osteoarthritis have been described. 
Transcutaneous electric nerve stimulation 

8ENS� has been shown to have a short�term 
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pain relieving eǺect 
ȴƳ4 hours� in dogs, 
although its use in cats is not recommended. 
Acupuncture, massage, therapeutic laser and 
therapeutic ultrasound may have some beneǻt 
in companion animals.
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Author’s perspective
 ■ Review the diagnosis

• Is the diagnosis correct?
• Are there other co-morbidities?
• Are these caused by or do they contribute to the clinical presentation?
• Can these be resolved by other means (e.g. surgery, weight loss)?

 ■ Review the medication(s)
• Are they appropriate?
• Is there a history of adverse reactions?
• Consider multimodal pain therapy

 – Typical sequence of drug use (used in combination)
 ο NSAI)
 ο + Gabapentin
 ο + Amantadine
 ο + Paracetamol (dogs only)

• Consider nutraceuticals and structure-modifying drugs
 ■ Start physiotherapy�hydrotherapy
 ■ )iscuss exercise control
 ■ )iscuss weight control
 ■ Consider other treatments such as extracorporeal shockwave therapy or acupuncture
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Iain Grant and Jenny Helm

Cancer pain

In 1998, 8he 2orris Animal -ealth +oundation 
Survey stated that cancer was a leading cause 
of death in both dogs and cats. Although the 
ǻgure for dogs was higher than for cats  

47	 versus ȴȶ	�, companion animal cancer  
is clearly a maNor concern for veterinary 
surgeons 
veterinarians� and pet owners.

-uman studies indicate a high prevalence 
of cancer pain, particularly in patients with 
advanced tumours 
0eefe et al., �����. As  
many veterinary patients present with 
advanced cancer 
2ason et al., �����, a 
signiǻcant proportion may therefore have 
experienced pain before undergoing any 
medical evaluation or treatment; however, the 
precise prevalence of cancer pain is unknown.

In advanced cases, the maNority of pain  
is associated directly with the inǻltrative 
growth of the tumour or its metastases, with a 
smaller proportion due to the side eǺects of 
therapy 
Christo and 2a^loomdoost, �����.  
8o include both direct and treatment�related 
eǺects, the authors believe that the term 
Ƶcancer�associated painƶ better describes  
this problem. Cancer�associated pain has 
signiǻcant implications in terms of patient 
welfare and is likely, therefore, to strongly 
inǼuence the clinicianƶs approach to therapy.

Quality of life and cancer-
associated pain
2any owners and professionals agree to a 
protocol of cancer management if it is possible 
to maintain a petƶs ƵUuality of lifeƶ 
6oL� 
throughout. 6oL is a multi�dimensional concept, 
which includes assessment of a patientƶs pain 

Velikova et al., 1999; see Chapter ȶ and 
Appendix 1�. +or the maNority of pet owners, the 
occurrence of cancer�associated pain and 
particularly the inability to control it eǺectively 
deǻnes a diminishing 6oL and is a common 
reason to elect for euthanasia. 8he importance 
of recogni^ing cancer�associated pain and 
trying to treat it eǺectively, therefore, cannot  
be understated.

Recognizing or predicting 
cancer-associated pain
Similar to infants, veterinary patients are unable 
to provide information ǻrst hand of their 
subNective pain experience, for example where 
pain is locali^ed or its intensity or nature. 8his 
relies on assessment by the owner or the health 
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care professional who are termed proxy�
informants 
=a^back and +antoni, ȶȉȉȍ�. 
Cancer�associated pain may also be complex in 
nature and may be persistent or intermittent. 
)ue to such challenges, it can be assumed that 
cancer�associated pain is potentially under�
diagnosed and therefore under�treated 

=a^back and +antoni, ȶȉȉȍ�.

A number of factors can be assessed to 
help to predict the occurrence of pain in 
veterinary patients aǺected by cancer�

 ■ 8umour type and location
 ■ Presence of co�morbidities
 ■ 4ccurrence of paraneoplastic eǺects
 ■ 8herapies and associated side eǺects
 ■ Inference from human reporting.

Patient history and physical 
examination
8he owner interacts with their pet every day and 
can describe changes in behaviour or personality 
that may indicate the presence of pain. It is 
important to recogni^e that the species, age, 
breed and personality of the individual animal 
may inǼuence the expression of these 
behaviours. +urthermore, some behaviours may 
occur spontaneously and others may be evoked 
by physical examination; and some may occur 
freUuently and others rarely 
-ansen, ȶȉȉȴ�. See 
Chapter ȶ and Appendix 1 for information on pain 
assessment tools.

2anagement of the veterinary cancer 
patient typically involves repeat visits and 
re�examinations. 8his positions the clinician 
ideally for two�way communication with the 
owner and for freUuent pain reassessment. 8his 
highlights the value of one single clinician or a 
clinician and veterinary nurse within the practice 
being assigned to the management of an 
individual cancer patient throughout its care, if 
possible.

Tumour type and location
8umours that exhibit invasive or destructive 
growth, or are associated with necrosis 
+igure 
7.18a�, ulceration 
+igure 7.18b� or inǼammation 
are likely to be associated with signiǻcant pain. 
Assessment of the degree of tumour 

invasiveness within sites including body 
cavities, soft tissues, bone and nervous tissues 
may reUuire both physical examination and 
advanced imaging studies 
+igure 7.19�.

8umours associated with ulceration, 
necrosis or inǼammation are likely to 

be painful. (a) 8issue necrosis secondary to dermal 
lymphatic invasion of an inǼammatory mammary 
carcinoma in a -ungarian Visla. (b) An ulcerated oral 
tumour in a crossbreed dog.

Ȯ�Ȧȁ

(a)

(b)
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Presence of co-morbidities
8he prevalence of many tumours rises after 
middle age in canine patients 
)obson et al., 
ȶȉȉȶ�. In this age group, and often in speciǻc 
breeds, painful, chronic co�morbidities may also 
arise, adding to the overall impact on Uuality of 
life. 8hese include degenerative Noint disease, 
inǼammatory skin disease, dental disease, 
chronic pancreatitis, cystitis or prostatitis. 
Co�morbidities 
e.g. chronic renal or hepatic 
disease� may also complicate the choice of drug 
treatments used to manage cancer�associated 
pain and may necessitate ongoing assessment 
of therapy and any treatment side eǺects.

(a)

(b)

Advanced imaging studies may 
be reUuired to assess the full 

extent of tumour invasion. (a) Post�contrast 
computed tomographic images of a 
prostatic adenocarcinoma in a /ack Russell 
8errier. (b) Ultrasound image of a transitional 
cell carcinoma of the bladder trigone and 
urethra in a ,erman Shepherd )og.

Ȯ�Ȧȟ

4GGYVVIRGI�SJ�TEVERISTPEWXMG�IǺIGXW
Paraneoplastic syndromes are systemic 
disorders that result from the presence of 
cancer but occur at sites distant from the 
primary tumour 
Bergman, ȶȉ1ȶ�. 8hey occur 
secondary to the release of hormones, 
cytokines, growth factors or other peptides from 
the tumour or as a result of tumour�related 
autoimmunity. Paraneoplastic syndromes 
associated with signiǻcant pain may include�

 ■ Polyneuropathies
 ■ Polymyopathies
 ■ Immune�mediated polyarthritis
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 ■ Vasculitis
 ■ -ypertrophic osteopathy
 ■ Necrolytic migratory erythema
 ■ New tumour formation.

Therapies and associated side 
IǺIGXW
Cancer therapy and speciǻcally treatment�
related side eǺects, can lead to pain. A clinician 
should provide multimodal pre�emptive 
analgesia whenever possible according to the 
clinical circumstances 
,aynor, ȶȉȉ8�.

Surgery, performed with either therapeutic 
or diagnostic intent 
e.g. tumour biopsy� causes 
pain. 8ypically, surgery is associated with acute 
pain, which follows bodily inNury and tends to be 
self�limiting following appropriate healing.

AdNuvant therapies used in cancer 
management include radiotherapy and 
chemotherapy. Although advances in modern 
treatment planning systems allow for targeted 
radiation treatment and a clinician may choose 
appropriate dosing and fractionation, both 
acute and late side eǺects can occur, which can 
result in signiǻcant pain 
,aynor, �����. )ue to 
the advances in modern planning systems 
allowing for targeted radiation and also 
appropriate dosing or Ƶfractionationƶ, side eǺects 
are controlled during treatment; however, both 
acute and late side eǺects are described.

Acute eǺects usually occur �Ƴ� weeks after 
starting deǻnitive therapy, and resolve within 
�Ƴ� weeks. 8hese may include, depending on 
the site of radiation treatment�

 ■ Skin reaction, either moist or dry 
desUuamation

 ■ 4ral mucositis following radiation therapy 
for nasal or oral tumours 
+igure 7.ȶȉ�

 ■ Proctitis.

Late eǺects, which occur months to years 
after treatment is completed, are permanent, 
irreversible changes. 8hese occur more 
commonly following hypofractionated or 
palliative radiation protocols and include�

 ■ 4cular changes, such as keratoconNunctivitis 
sicca

 ■ Bowel strictures
 ■ Soft tissue ǻbrosis

 ■ Bone necrosis
 ■ +istula formation.

Chemotherapy can be associated with pain 
through the drug infusion itself, if extravasation 
inNury occurs with certain cytotoxics 
+igure 
�.���. )rug�induced neuropathies, although 
rarely signiǻcant clinically, are reported with 
cisplatin, vincristine, and vinblastine treatment 

Cudden, �����.

Inference from human reporting
8he similar biological behaviour of neoplasia 
between species and treatment methods 
employed suggests that tumours or inter�
ventions associated with pain in humans are 
likely to be associated with pain in dogs and cats.

In +igure �.��, examples of some types of 
cancers that occur in companion animals and 
which may be associated with signiǻcant pain 
are listed 
+an, �����.

Acute radiation therapy side eǺect 

mucositis� in the oral cavity of a )almatian 

following treatment for a soft tissue tumour.

Ȯ�ȶȉ

+ull�thickness cutaneous necrosis at the 
site of extravasation of a chemotherapy 

drug in a ,reyhound.

Ȯ�ȶȦ
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Musculoskeletal (commonly associated with pain)

• Primary bone and Noint tumours 
e.g. osteosarcoma, histiocytic sarcoma, synovial cell sarcoma�
• )igital tumours 
e.g. melanoma, sUuamous cell carcinoma�
• Soft tissue tumours 
sarcomas� depending on site and extent of inǻltrative growth
• Round cell tumours with bone involvement 
multiple myeloma, lymphoma�

Head and neck 

• 4ral tumours 
tumours invading bone and soft tissues often traumati^ed during eating, e.g. malignant 
melanoma, sUuamous cell carcinoma, ǻbrosarcoma, epulides, epitheliotophic lymphoma mucosal lesions�

• Nasal tumours 
tumours invading bone, soft tissues and neural tissues, e.g. adenocarcinoma, lymphoma�
• Calvarial tumours
• Ear canal tumours
• 4cular tumours 
causing uveitis, e.g. primary or secondary intraocular lymphoma, melanoma, metastatic disease�

Skin and subcutaneous tissues and mucosal surfaces

• Cutaneous metastases 
e.g. carcinomas, sarcomas, melanomas�
• 8umour�associated eǺusions with inǼammation 
e.g. mesothelioma, carcinomatosis�
• Inǻltrative and ulcerated tumours 
e.g. soft tissue sarcomas, sUuamous cell carcinoma, round cell tumours such 

as epitheliotrophic lymphoma�

Body cavities

• 8umours associated with inǼammation 
e.g. mast cell tumours Ƴ histamine release�
• 8umour�associated visceral bleeding 
e.g. haemangiosarcoma, metastatic tumours�

Viscera (associated with capsular stretching or hollow organ obstruction)

• -epatobiliary and splenic tumours
• ,astrointestinal tumours 
e.g. lymphoma, adenocarcinoma, gastrointestinal stromal tumours�
• Urinary tract tumours 
e.g. renal carcinoma, lymphoma, prostatic carcinoma, transitional cell carcinoma of the 

bladder or multiple sites in the upper and lower urinary tract�

Mammary gland

• 2ammary tumours 
e.g. inǼammatory mammary carcinoma, anaplastic carcinoma, osteosarcoma�

Nervous tissue

• Central nervous system 
e.g. meningioma, glioma Ƴ experience of type and intensity of pain is typically 
unknown in veterinary species�

• Peripheral nervous system 
e.g. brachial plexus tumours�
• Spinal cord compressive lesions 
e.g. vertebral body tumours, vertebral body fracture due to tumour inǻltration 


e.g. myeloma�
• 2etastatic disease

8umours in companion animals potentially associated with pain. 8his list is not intended to be 
exhaustive but provides some common examples.Ȯ�ȶȶ

Assessment of cancer-
associated pain
Cancer�associated pain can be described 
based on its duration, type and locali^ation.

Duration
Acute pain occurs in response to tissue damage 
and is self�limiting. Examples include surgical 
pain after tumour removal, acute subcapsular 

bleeding from a splenic haemangiosarcoma 

+igure 7.ȶȴ� or inǼammation due to 
degranulation and histamine release from a 
mast cell tumour. Acute pain is often 
inǼammatory in nature.

Chronic pain is pathological and non�
protective. It persists beyond initial tissue 
damage and for a prolonged period of time, 
generally more than � months 
International 
Association for the Study of Pain, �����. Chronic 
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Splenic mass in a Labrador Retriever 
associated with an acute haemoabdomen.Ȯ�ȶ3

pain may be associated with the presence of 
the tumour itself or may be a complication of 
cancer surgery 
e.g. phantom pain after limb or 
digit amputation�. It can also be associated with 
the use of adNuvant therapies or the presence of 
chronic co�morbidities 
see above�.

Cancer�associated pain may initially be acute 
but if a tumour is allowed to reach an advanced 
stage before pain is recogni^ed and managed 
eǺectively, a chronic pain state of varying 
severity may develop 
,aynor, �����. It is widely 
recogni^ed that cancer pain therefore more often 
mimics a chronic rather than an acute pain 
model 
Christo and 2a^loomdoost, �����.

A patient with chronic cancer�associated 
pain may also experience episodes of 
breakthrough pain. An example would be the 
occurrence of a pathological fracture at the site 
of a primary bone tumour 
+igure �.���. A period 
of weeks of chronic pain may precede an acute 
pain episode associated with collapse of the 
cortical bone.

Type and localization
Cancer�associated pain may be somatic, 
visceral or neuropathic in origin 
,aynor, ȶȉȉ8�. 
4ur understanding of the associated pain 
sensations is inferred from human reports and 
by examining an animalƶs behaviour.

 ■ Somatic pain arises through tumour� or 
treatment�associated damage to bones, 
Noints, muscle or skin; it is locali^ed, 
constant and throbbing or aching in nature.

Pathological fracture in the femoral neck of 
a Leonberger at the site of a primary bone 

tumour 
osteosarcoma�.

Ȯ�ȶȏ

 ■ Visceral pain arises from stretching, 
distension or obstruction of viscera. 8his type 
of pain is poorly locali^ed and is associated 
with a dull, deep, cramping and aching 
sensation 
see +igure 7.ȶȶ for examples of 
tumours that can cause visceral pain�.

 ■ Neuropathic pain occurs due to a lesion or 
disease that aǺects the tissues of the 
somatosensory nervous system itself. 8his 
type of pain may occur through direct tumour 
compression or inǻltration of nerves or nerve 
roots or may be associated with tumour 
treatment. It is associated with a burning, 
shooting or electric shock�like sensation.

8wo other important concepts in the 
pathophysiology and management of cancer�
associated pain are the processes of wind�up 
and sensiti^ation. ;ind�up occurs due to 
persistent nociceptive input to the spinal cord 
leading to potentiation of sensory pathways and 
contributes to sensiti^ation. Sensiti^ation is 
associated with a state of pain hypersensitivity 

termed allodynia and hyperalgesia�.

8he complexity of managing cancer�
associated pain therefore reǼects the need to 
take into account its origin, intensity, duration 
and the occurrence of additional factors 
including wind�up and sensiti^ation.
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(ERGIV��MRǼEQQEXMSR�ERH�
pain
It is now clear that virtually every tumour mass 
contains both neoplastic cells and immune 
cells present in varying densities. Rather than 
reǼecting an attempt by the immune system to 
eradicate the tumour, there is increasing 
evidence that these cells and associated 
inǼammation provide vital support to tumour 
development and progression. In fact, tumour�
associated inǼammation has recently been 
designated as a tumour enabling characteristic 

-anahan and ;einberg, ȶȉ11�. 8his may  
explain why tumours may develop at sites of 
chronic inǼammation.

8he presence of immune cells in the 
tumour mass and microenvironment provides 
compelling evidence for the association of 
neoplastic growth and relevant inǼammatory 
pain. 8his suggests widespread beneǻts of 
anti�inǼammatory medications in both cancer 
pain management and potentially in the control 
of tumour progression.

Treatment of cancer-associated 
pain
8he goal of pain management is to provide 
symptom relief and improve an individualƶs  
level of functioning in daily activities and 
therefore 6oL. 8his is achieved in the 
following ways�

 ■ 8reatment of the tumour
 ■ Provision of analgesia
 ■ Use of complementary methods for 

palliative care.

It is beyond the scope of this chapter to 
describe treatment of speciǻc tumour types 
and therefore we shall focus on provision of 
analgesia and complementary care.

In �9��, the ;orld -ealth 4rgani^ation 
introduced a three step analgesic Ƶladderƶ that 
has been widely accepted in human cancer pain 
management 
see Appendix ��. Broadly 
speaking, as the intensity of pain increases, 
patients are moved progressively higher on  
the ladder.

In human medicine, despite the popularity 
and proposed utility of the pain management 
ladder, few controlled clinical trials have been 
performed to support its eǺectiveness in 
managing cancer pain 
>ech, �99��. In veterinary 
patients, it therefore forms part of a structured 
approach to the problem of cancer�associated 
pain; however, there are several important 
considerations and limitations�

 ■ )iǽculty in establishing the eǽcacy and 
safety of individual analgesic medications 
within and between species

 ■ )iǽculty in establishing eǺective dosing of 
human medications in veterinary species

 ■ Speciǻc toxicities of medications in 
veterinary species, e.g. paracetamol can 
never be given to cats

 ■ )iǽculties in drug dosing due to failure of 
owner or patient compliance; in particular, 
issues of drug palatability for oral dosing, 
which may be reUuired long term

 ■ Reformulation of medications or use of 
liUuid preparations may be useful for 
smaller patients

 ■ 8here are legal guidelines established by 
the drug Prescribing Cascade and the use 
of non�licensed medications is not 
encouraged

 ■ Consideration of possible drug interactions 
or treatment�related side eǺects, especially 
if a patient is receiving chemotherapy. +or 
example, certain tumours respond well to 
treatment with corticosteroids, ruling out 
concurrent use of non�steroidal anti�
inǼammatory drugs 
NSAI)s�

 ■ Consideration of the most appropriate 
analgesic for an individualƶs cancer type 
rather than always following a step�wise 
approach

 ■ 2any dogs and cats are presented with 
advanced cancer and therefore may be 
experiencing chronic pain at the time of 
initial presentation. Speciǻc medications 
may be more suited to the management of 
chronic pain.

8hroughout this book, speciǻc descriptions 
of drugs are provided listed in various classes, 
including dose rates in dogs and cats, which 
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may also be used in the management of 
cancer�associated pain.

In +igure �.��, some important 
considerations are presented regarding the use 
of medications in this clinical setting. As certain 
medications are not licensed for use in 

veterinary species, despite their recogni^ed 
eǽcacy, the owners must be informed of the 
oǺ�label use of these products, their potential 
eǽcacy and side eǺects and provide signed 
consent following the rules dictated by the drug 
Prescribing Cascade.

Therapy Considerations

Non�steroidal anti�
inǼammatory drugs 
NSAI)s�

C4<�1 and �ȶ inhibitors; level 
1 analgesia�
Examples� meloxicam, 
piroxicam 
not licensed in the 
U0�, carprofen, ketoprofen, 
tolfenamic acid, etodolac, 
ǻrocoxib, deracoxib, 
robenacoxib, cimicoxib, 
mavacoxib

• -ighly eǺective in managing acute and chronic cancer�associated 
inǼammatory pain in veterinary patients. Range of drugs and formulations 
available

• Check national product licence for species�speciǻc use, dose and duration of 
therapy

• Adverse eǺects 
gastrointestinal, renal, coagulopathies, hepatotoxicity� must 
be monitored for in long�term use of these products and may be increased 
due to concurrent treatment with chemotherapy or co�morbidities in elderly 
patients. 2any chemotherapy drugs are also associated with signiǻcant side 
eǺects of gastrointestinal toxicity

• Care with hepatotoxic drugs including lomustine, renally excreted or 
potentially nephrotoxic drugs including platinum drugs in dogs and 
doxorubicin 
and other anthracyclines� in cats and tyrosine kinase inhibitors 

e.g. toceranib, masitinib�

• Contraindicated in patients concurrently receiving corticosteroids for cancer 
management 
e.g. lymphoma, mast cell tumour�

• 2ay be contraindicated in patients with uncontrolled hypercalcaemia of 
malignancy 
e.g. lymphoma, anal sac adenocarcinoma, multiple myeloma� due 
to compromised renal blood Ǽow and dehydration increasing renal toxicity

• C4< inhibition may however have antineoplastic as well as anti�inǼammatory 
action in certain neoplasms such as transitional cell carcinoma of the bladder 

+ulkerson and 0napp, ȶȉ1ȍ�. NSAI)s may also be used in continuous low�dose 
oral 
metronomic� chemotherapy protocols for the management of a range of 
tumours in combination with alkylating agents 
Biller, ȶȉ14�

• Piroxicam suppositories are useful in the management of colorectal adenomas 
and limit the extent of systemic adverse eǺects 
0nottenbelt, Simpson and 
8asker, ȶȉȉȉ�

Endogenous cannabinoid�1 

CB�1� receptor and vanilloid 
subtype�1 
8RPV1� receptor 
activator and inhibitor of 
descending serotonergic 
pathways 
level 1 analgesia�
Examples� paracetamol

• Paracetamol should NEVER be administered to cats as they lack cytochrome 
P�4ȍȉ dependent en^ymes reUuired for its metabolism 
Booth, 198ȶ�

• Side eǺects in dogs are rare and much less freUuent than with NSAI)s 
above� 
but when extrapolated from the human literature can include similar toxicities 
including hepatotoxicity

• 8he mechanism of action of paracetamol is complex; it has both analgesic and 
antipyretic eǺects but minimal anti�inǼammatory activity

• Synergistic eǺect reported with opioids and can be used cautiously with other 
NSAI)s or corticosteroids to manage breakthrough pain

• Can be used for patients that do not tolerate NSAI)s or patients receiving 
glucocorticoids as chemotherapy

• Cheap and readily available across the counter but only as unlicensed 
products. Available as a paediatric suspension for smaller patients and also as 
an inNectable solution 
Perfalgan�. +or oral suspensions containing sorbitol, this 
sweetening agent may have laxative eǺects in dogs. Suspensions containing 
xylitol should never be given to dogs

• Can reduce fever in neutropenic patients after chemotherapy
• 2ay be useful for both acute and chronic cancer�associated pain

Important considerations regarding the use of medications in a clinical setting. 
continues�Ȯ�ȶȍ
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Therapy Considerations

Combination products 

level 1�ȶ analgesia�
Examples� predno�
leucotropin 
PL8, 
prednisolone � cinchophen�, 
Pardale�V 
paracetamol � 
codeine�

• PL8 is a compound preparation containing cinchophen and prednisolone and 
may be a cheap and eǺective analgesic combination in cancer�associated pain 
including bone pain; it is generally well tolerated

• Pardale�V is cheap and widely available and is a licensed product in dogs.  
It should never be given to cats

• Long�term side eǺects are poorly documented
• Recommended dose of Pardale�V contains a relatively high dose of 

paracetamol and therefore monitor for side eǺects including gastrointestinal. 
Licensed for ȍ days of therapy

• Codeine is an opiate with weak mu�receptor agonist activity

Corticosteroids
Examples� prednisolone, 
dexamethasone, 
methylprednisolone

• Provide excellent anti�inǼammatory eǺects and have additional antineoplastic 
action in certain neoplasms 
e.g. lymphoma, mast cell tumours, leukaemias, 
and multiple myeloma�

• ;eak analgesics but reduction of inǼammation can have signiǻcant beneǻcial 
eǺects

• Adverse eǺects are common and include iatrogenic hyperadrenocorticism, 
muscle wasting and gastrointestinal adverse events

• EǺective in managing hypoglycaemia medically, a paraneoplastic eǺect 
associated with certain tumours, including insulinoma

4pioids 

full and partial mu�opioid 
receptor agonists; level ȶ�ȴ 
analgesia�
Examples� buprenorphine, 
codeine, methadone, 
fentanyl, tramadol

• Best used Ƶto eǺectƶ 
• Considered a stalwart of cancer pain relief. )eliver dose dependent, reliable 

and predictable analgesic eǺects when using full mu agonists
• Particularly useful for acute pain management in hospitali^ed patients. 

EǺective use in chronic pain and long�term pain management is thwarted by 
lack of availability of suitable medications and formulations for use at home

• 4ral transmucosal buprenorphine can be useful for management of feline pain 
at home; this route of administration is not thought to be as eǺective in dogs 

Robertson et al., ȶȉȉȴ�

• Codeine is a weak analgesic with a risk of gastrointestinal upset Ƴ therefore it is 
not recommended for use alone

• +entanyl patches are useful to provide full opioid analgesia without the 
need for inNectable drugs; however, transcutaneous absorption of the drug 
is very unreliable

• 8ramadol is not licensed in veterinary species and its eǺects may be 
unpredictable based on individual patient metabolism. It is metaboli^ed to its 
active form and works through serotonin and noradrenalin reuptake inhibition 
and is a weak mu opioid receptor agonist. It is often used in combination with 
NSAI)s or corticosteroids and is useful in the management of chronic 
cancer�associated pain.

• In cats, high concentrations of active metabolites mean lower doses and a 
longer dosing interval are recommended

Alpha�ȶ adrenergic agonists
Examples� medetomidine, 
dexmedetomidine

• ReUuire parenteral administration
• 2ay be administered as an infusion
• ;hen administered at low doses can provide eǺective analgesia with 

arousable sedation 
• 8hese drugs may have signiǻcant cardiovascular eǺects

N�methyl�Ȳ�aspartate 

N2)A� antagonists
Examples� ketamine, 
amantadine

• Provides reasonable analgesia. Plays a role in reducing central sensiti^ation 
and Ƶwind�upƶ. Particularly useful for pre�emptive cancer analgesia and can be 
eǺective at low doses as a constant rate infusion during and after surgery to 
reduce postoperative pain and opioid reUuirements, e.g. following limb 
amputation 
;agner et al., ȶȉȉȶ�

• Amantadine has the added advantage of being available as an oral medication. 
It can reduce chronic post�surgical pain in amputees 
Pud et al., 1998�

• Can be used in combination with NSAI)s for eǺective management 
particularly of chronic pain


continued� Important considerations regarding the use of medications in a clinical setting. 
continues�Ȯ�ȶȍ
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Therapy Considerations

Anti�convulsants 
Examples� gabapentin, 
pregabalin

• Especially useful for chronic and neuropathic cancer pain
• Can be eǺective in combination therapy, e.g. with concurrent NSAI)s and�or 

tramadol

Antihistamines
Examples� chlorphenamine, 
loratidine 

• EǺective for speciǻc tumour types, e.g. mast cell tumours where inǼammation 
may be associated with histamine release

• 2ay reduce radiation�induced dermatitis 
• Available as inNectable and oral formulations
• 2ay also have anti�nausea and appetite stimulatory eǺects; therefore useful in 

patients receiving chemotherapy

Sedatives and 
antidepressants
Examples� amitriptyline, 
clomipramine

• 2ay be useful for the management of chronic and neuropathic pain
• Alter re�uptake of serotonin and noradrenaline in the central nervous system

Local analgesic techniUues 
Examples� intercostal nerve 
blocks, intrapleural local 
anaesthetic, brachial plexus 
nerve block, opioid or local 
anaesthetics administered by 
epidural inNection or infusion 
catheter, craniofacial 

maxillary, mandibular, 
mental, infraorbital nerve 
blocks�, Ƶwound soakerƶ local 
anaesthetic catheters

• ,enerally useful for the management of acute or surgical pain. Can be highly 
eǺective in the short term and are associated with minimal systemic side 
eǺects

• Some techniUues reUuire specialist knowledge and expertise
• Lidocaine ȍ	 patches� may be suitable for local bruising, surgical wounds. No 

apparent systemic toxic eǺects have been noted. 2ust be stapled in place and 
hair clipped for contact 
;eiland et al., ȶȉȉ6�

Radiotherapy • -ighly eǺective at Ƶpalliativeƶ doses for the management of osteolytic bone 
pain in human cancer patients 
+an, ȶȉ14�. 2echanism of action is complex but 
may be by inducing apoptosis in malignant osteoblasts and activated 
osteoclasts and reduced secretion of prostaglandins by tumour�associated 
inǼammatory cells. Also has direct anti�neoplastic activity 
2ilner et al., ȶȉȉ4�

• Its use is well described for management of bone cancer pain in dogs with 
osteosarcoma, where amputation is declined. 2ay be useful for primary 
tumours that invade bone, e.g. sUuamous cell carcinoma of the oral cavity in 
cats, or for management of secondary bone metastases, e.g. from prostatic 
carcinoma in dogs. Can be highly eǺective in the treatment of round cell 
tumours with bone involvement 
lymphoma, myeloma�

• Radiotherapy may be the chosen primary treatment modality for tumours 
associated with pain, e.g. brain tumours or nasal tumours 

• ReUuires referral for access to specialist eUuipment and treatment planning
• Expensive
• 2ost palliative protocols involve ȶƳ4 individual treatments delivered 1 week 

apart. +ive daily fraction protocols are also employed
• Late side eǺects theoretically of greater concern although patients may not 

live long enough to develop these
• 2ay be used in combination with other analgesic drugs, bisphosphonates and 

chemotherapy agents. Radiotherapy can enhance analgesic drug 
eǺectiveness by reducing tumour bulk 
e.g. in intracranial tumours or 
mediastinal tumours�


continued� Important considerations regarding the use of medications in a clinical setting. 
continues�Ȯ�ȶȍ
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Therapy Considerations

Bisphosphonates
Examples� pamidronate, 
clodronate, ^oledronate, 
aledronate

• Reduce bone pain and the risk of pathological fractures in humans with 
malignant skeletal lesions 
+an, ȶȉ14�

• 2echanism of action is principally through induction of osteoclast apoptosis, 
attenuating pathological bone resorption 
Spugnini et al., ȶȉȉ9�. 8hey also 
promote apoptosis, inhibit angiogenesis, cancer cell division and 
osteoclastogenesis

• Used for relief of osteolytic bone pain in veterinary patients from primary and 
metastatic tumours and can help to control hypercalcaemia of malignancy, e.g. 
with round cell tumours 
lymphoma, myeloma� and anal sac adenocarcinoma

• Intravenous pamidronate, as a single agent or in combination with palliative 
radiotherapy or and chemotherapy, has been shown to successfully alleviate 
bone cancer pain and increase weight bearing in dogs 
+an, ȶȉȉ4�. 8he use of 
oral bisphosphonates and inNectable ^oledronate has also been reported in 
canine osteosarcoma 
,aynor, ȶȉȉȉ; 8omlin et al., ȶȉȉȉ�

• Both oral and intravenous formulations are available.  Amino�bisphosphonates 
are the most potent

• 8here may be poor absorption of oral bisphosphonates from the 
gastrointestinal tract, especially in the presence of food 
Spugnini et al., ȶȉȉ9�

• 4esophageal inNury can occur if the oral medication is not swallowed Uuickly 
and completely, leading to prolonged contact with the mucosa

• 8here is a theoretical risk of renal inNury associated with use of these drugs in 
dogs but this has not been clearly demonstrated; however, monitoring renal 
function during use is recommended

Complementary therapies 
including traditional 
acupuncture and 
electroacupuncture

• Used for acute and chronic pain, lymphoedema and reduction of post�surgical 
swelling in human medicine. 2ay reduce treatment�related nausea

• Side eǺects are minimal
• +or further information see Chapter 6 and specialist texts 
Sliwa and 2arciniak, 

1999� 

4ther physical therapies
including massage, hot and 
cold therapy, laser therapy

• Physical supportive therapy is expanding in veterinary medicine, however the 
evidence base is still sparse. )espite this many of these therapies have been 
shown to be beneǻcial in the human ǻeld 
Looney, ȶȉ1ȉ�

Nutrition and supplementary 
therapies
Examples� omega ȴ free fatty 
acids, omega 6 fatty acids

• 4mega ȴ free fatty acids have been shown to decrease Noint inǼammation in 
osteoarthritis. 8hey have also been shown to be beneǻcial in in vitro and in vivo 
studies in humans and dogs with cancer 
such as lymphoma, nasal tumours, 
haemangiosarcoma and osteosarcoma� 

• 4mega 6 fatty acids may be beneǻcial in the management of epitheliotrophic 
lymphoma in dogs by reducing painful skin inǼammation

8opical therapies
Examples� steroids, 
antihistamines, aUueous 
agents, silver sulfadia^ine, 
aloe, honey, colloidal 
oatmeal, capsaicin 

• 2ay be useful to aid healing and reduce inǼammation in some oral, mucosal, 
mucocutaneous or cutaneous lesions 
secondary to cancer or its treatment�

• Seek specialist advice before applying any topical therapy to open surgical 
wounds or in the case of radiotherapy side eǺects 

Surgical techniUues
Examples� neuroablative 
techniUues

• Usually a last resort and infreUuently used due to other Uuality of life issues. 
8hese techniUues may be explored more over the next decade in both human 
and veterinary medicine 


continued� Important considerations regarding the use of medications in a clinical setting.Ȯ�ȶȍ
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Monitoring pain in the 
cancer patient
Veterinary surgeons treating small animal 
patients with cancer are perfectly positioned to 
study and improve the management of 
cancer�associated pain. 8he practice of 
oncology reUuires detailed and open 
communication between veterinary surgeon 
and owner, a level of communication that is 
reUuired to fully evaluate the changing pattern 
of a patientƶs pain experience. +reUuent revisits 
are typical in cancer management and allow 
repeat pain assessments to be made in addition 
to assessment of response to analgesic therapy. 
2odiǻcations should be made to therapy 
whenever reUuired. Pain assessment should be 
carried out and the results accurately recorded 
for future comparison in Ƶevery patient, every 
timeƶ it visits the oncology clinic.

A number of studies have attempted to 
evaluate health�related 6oL Uuestionnaires as 
assessment tools for animals with cancer and 
more speciǻcally cancer pain 
=a^bek and 
+antoni, �����. 8he authors are currently 
exploring the use of a daily Uuality of life diary in 
their cancer clinics. 6uestions are answered and 
scores assigned in four broad categories, 
attempting to assess the following 
semi�obNectively�

 ■ Clinical signs of disease and side eǺects 
from therapy

 ■ Physical activity
 ■ Social interaction with the owner and other 

animals
 ■ Psychological impact of the diagnosis and 

progress of treatment on the owner.

Early trials show good owner engagement 
and a possible beneǻt of continuous 
assessment over previous intermittent 
Uuestionnaire�based evaluations.
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Case examples
In the following case examples we try to demonstrate how a systematic approach to the 
assessment of cancer-associated pain in a veterinary patient provided a framework for planning 
an effective pain management protocol.

Through examining the local and systemic extent of a tumour and considering the tumour’s 
growth rate and growth pattern, conclusions could be made regarding the possible nature 
of the tumour-associated pain. The characterization of the pain with respect to its type, 
localization, duration and intensity helped to guide therapy.

(EWe exEQpPe Ȧ� Transitional cell carcinoma

HISTORY AND PRESENTATION

A ��year�old male neutered +rench Bulldog 
with transitional cell carcinoma of the 
prostate and bladder. )isease locali^ed to the 
lower urinary tract based on ultrasound 
imaging, with no evidence of bone 
metastases.

CLINICAL SIGNS

2arked dysuria, stranguria, haematuria and 
faecal tenesmus.

TYPES OF PAIN

2oderate to severe, complex pain� inǼamma�
tory and visceral pain components; probable 
chronic pain associated with central sensiti^a�
tion with the potential for neuropathic pain.

CLINICAL EXAMINATION

Enlarged and painful prostate on rectal 
examination. Concurrent urinary tract 
infection was also diagnosed following 
clinical pathology.
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«	 CASE	EXAMPLE	1	CONTINUED

ANALGESIC PLAN

Analgesic ladder level ȶ� initially, meloxicam 

ȉ.1 mg�kg orally Uȶ4h� and tramadol 
ȶ mg�
kg orally U1ȶh�, followed by amitriptyline  

1 mg�kg orally U1ȶh; discontinuing tramadol 
to prevent potential serotonin syndrome�; 
antibiotic therapy 
co�amoxiclav 1ȍ mg�kg 
orally U1ȶh�; faecal softeners 
lactulose, ȍ ml�
meal up to U8h�; physical touch by the owner 
during particularly painful episodes of 
straining.

Tips from the authors
8ransitional cell carcinoma is a highly invasive 
tumour; involvement of the prostate is 
commonly seen in male dogs. 2etastatic 
sites can include lungs, liver and bone. 
Concurrent bacterial cystitis is common, 
especially in female dogs and contributes to 

(EWe exEQpPe ȶ� Soft tissue sarcoma with spinal 
cord involvement

PRESENTATION AND HISTORY

A ���year�old, female neutered Labrador 
Retriever diagnosed with a poorly 
diǺerentiated soft tissue sarcoma aǺecting 
the spinous process of 8� with spinal canal 
invasion and severe spinal cord compression 

diagnosis made following 2RI and surgical 
biopsy with histopathology�. 8he disease was 
locali^ed with no evidence of metastases.

CLINICAL SIGNS

Pelvic limb ataxia and vocali^ation, 
progressing to pelvic limb hemiparesis.

inǼammatory pain. 8he tumour causes 
muscle damage, nerve ending compression 
and inǻltration and visceral outǼow 
obstruction and distension as it occurs 
commonly in the trigone of the bladder and 
proximal urethra. 8he tumour has often been 
present for a period of time prior to diagnosis, 
with clinical signs freUuently assumed to be 
associated with a urinary tract infection rather 
than neoplasia.

NSAI)s improve clinical signs rapidly in a 
high percentage of patients and through 
C4<�� inhibition may have anti�cancer 
beneǻts. 8he tumour may be managed with a 
range of systemic chemotherapy agents with 
a low to moderate response rate. 4ther 
medications that may be considered in the 
management of this condition include 
gabapentin 
�� mg�kg orally U�–��h� for 
chronic pain and dia^epam 
�–� mg dose 
orally U�–��h� to reduce acute urethral 
spasm. Urinary retention can be a side eǺect 
of amitriptyline in canine patients.

TYPES OF PAIN

Severe and complex pain; acute somatic 
inǼammatory pain; chronic pain associated 
with central sensiti^ation; neuropathic pain.

CLINICAL EXAMINATION

Based on the neurological examination the 
lesion was locali^ed to the 8ȴ–Lȴ spinal cord 
segments although a multifocal locali^ation 
was not excluded.

Ch7H Pain Management.indd   166 19/12/2018   10:46

V
e

tB
o

o
ks

.i
r



167

(LETXIV�7L  |  Cancer pain

«	 CASE	EXAMPLE	2	CONTINUED

ANALGESIC PLAN

 ■ Analgesic ladder level ȴ initially� 
methadone 
ȉ.1–ȉ.ȴ mg�kg i.v. U4h�; 
radiotherapy 
ȶȉ fractions of radiotherapy 
to a total dose of ȍȉ ,y�; prednisolone  

ȉ.ȍ mg�kg orally U1ȶh�; gabapentin 

1ȉ–1ȍ mg�kg orally U8h�; fentanyl patch 
placement 
changed every 7ȶ hours�; 
^oledronate 
4 mg over 1ȍ minutes with 
ȉ.9	 NaCl i.v. infusion�.

 ■ Analgesic ladder level ȶ for management 
at home� paracetamol�codeine  

ȴȴ mg�kg Pardale�V orally U8–1ȶh�; 
tramadol 
4 mg�kg orally U1ȶh�; 
gabapentin 
1ȉ–1ȍ mg�kg orally U8h�; 
prednisolone 
oral tapering dose�.

Tips from the authors
In this case the invasive nature of the 
sarcoma was associated with severe pain and 
neurological dysfunction. Euthanasia was 
oǺered from the outset given the poor overall 
prognosis. -owever, the owners wanted to 
pursue treatment if her 6oL could be 
improved and maintained.

(EWe exEQpPe 3� Appendicular osteosarcoma

HISTORY AND PRESENTATION

A ȶ�year�old male neutered Labrador 
Retriever was diagnosed with appendicular 
osteosarcoma. 8here was local osteolytic 
bone disease at the time of presentation with 
no nodal or distant metastases. 8he right 
forelimb was amputated and a course of 
chemotherapy with carboplatin 
implemented. 8hirty days after amputation, 
spontaneous pain episodes began and were 
subseUuently documented in a pain diary 
kept by the owner.

TYPES OF PAIN

Severe, intense, short duration but multiple 
episodes daily. Possible inǼammatory 
somatic pain at surgical site; clinical signs 
most compatible with neuropathic pain 
including central sensiti^ation 
leading to 
hyperalgesia�.

ANALGESIA PLAN

Analgesic ladder level ȶ� meloxicam 
ȉ.1 mg�
kg orally Uȶ4h�; tramadol 
ȶ–4 mg�kg orally 
U8–1ȶh�; gabapentin 
1ȉ mg�kg orally U8h�; 
verbal and physical comforting by the owner 
following pain episodes.

Tips from the authors
Phantom limb pain is under�reported in 
veterinary amputees but occurs in the 
maNority of human amputees. It is part of a 
complex of symptoms that can also include 
stump pain 
neuroma formation at the 
surgical site� and phantom sensations. It is 
chronic in nature, neuropathic in origin 

although local neuroma formation may be 
concurrent with local inǼammation� and 
appears to respond well, as in this case, to 
gabapentin therapy. Chronic pain prior to 
amputation may contribute to wind�up and 
central sensiti^ation. 2ultimodal pre� and 
perioperative analgesia appears to reduce 
the incidence and severity of phantom pain in 
human amputees.
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HISTORY AND PRESENTATION

A 1ȉ�year�old male neutered /ack Russell 
8errier was diagnosed with cutaneous 
epitheliotrophic lymphoma; widespread local 
ulcerative lesions generali^ed to the skin and 
oral mucosa with nodal and hepatic 
involvement 
+igure 7.ȶ6�.

(EWe exEQpPe ȏ� Cutaneous epitheliotrophic 
lymphoma

Papular, pustular and nodular skin 
lesions associated with epitheliotrophic 

lymphoma in a terrier dog.

Ȯ�ȶȰ

CLINICAL SIGNS

Severe pruritus, pain on touching the skin, 
hypersensitivity to stimuli including 
subcutaneous inNections, anorexia due to 
gingival pain on eating, facial oedema due to 
lymphadenopathy, secondary pyoderma.

TYPES OF PAIN

Severe and debilitating; inǼammatory  
somatic pain, visceral pain 
organ distension� 
lymph nodes, liver�, chronic pain leading to 
central sensiti^ation and allodynia on the  
skin surface.

ANALGESIC PLAN

Analgesic ladder level ȴ� methadone 
ȉ.4 
mg�kg i.v. U4–8h� in hospital then speciǻc 
anti�neoplastic therapy including systemic 
glucocorticoids 
dexamethasone ȉ.ȶ mg�kg 
i.v. Uȶ4h� and Ȝ�asparaginase 
4ȉȉ IU�kg s.c. 
once�. Reduced to level ȶ for management at 
home with oral glucocorticoids 
prednisolone 
ȶ mg�kg orally Uȶ4h�; paracetamol and 
codeine 
paracetamol 1ȉ mg�kg orally U8h�; 
gabapentin 
1ȉ mg�kg orally U8h�; antibiotics 

cephalexin 1ȍ mg�kg orally U1ȶh�; 
antihistamines 
chlorphenamine 4 mg orally 
U8h� and topical local anaesthetic ointment 
on more painful skin lesions 
E2LA cream 

lidocaine ȶ.ȍ	 � prilocaine�, topically U1ȶh, 
avoiding ulcerated bleeding lesions and 
covered with a patch to prevent oral  
ingestion of cream�.

Tips from the authors
Epitheliotrophic lymphoma is a slowly 
progressive form of cutaneous neoplasia 
that in advanced cases can involve nodal 
and distant sites of visceral progression. It is 
associated with signiǻcant chronic pain 
associated with the skin and mucous 
membranes. Advanced lesions are often 
widespread and ulcerated. 8his form of 
lymphoma is poorly responsive to 
chemotherapy and carries a very poor 
long�term prognosis. Palliation of pain 
reUuires consideration of the extent and 
severity of the lesions and can be managed 
with oral medications or in the most severe 
cases, locali^ed palliative radiotherapy.
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Joanna Hedley

Pain in rabbits

Despite a marked increase in the number of pet 
rabbits kept in the UK, our ability to interpret the 
behaviour of this prey species is still lacking. 
Signs of illness and of pain are generally hidden 
until disease is advanced. Careful and prolonged 
observation is required (ideally while the rabbit 
is unaware that it is being observed), as even 
subtle changes in behaviour may be signiǻcant.

It can, however, be diǽcult to distinguish 
between behavioural changes due to stress or 
underlying disease from those due to pain. An 
added challenge is that these changes may be 
non�speciǻc, such as a reduction in the range 
of normal behaviours seen in the healthy 
pain-free animal, rather than the rabbit 
exhibiting speciǻc pain�associated behaviours. 
The range of normal behaviours will vary for 
each individual, so thorough history-taking is 
required. Response to pain may also vary 
depending on whether the pain is acute or 
chronic and visceral or somatic, as shown by 
the case examples below. In laboratory 
situations, pain scoring systems such as the 
Rabbit Grimace Scale have been used to 
provide a more objective method of assessing 
pain, and these may also be useful to help 
evaluate rabbits in clinical practice (Keating  
et al., ȶȉ1ȶ� 
+igure 7.ȶ7�.

The 
Rabbit 

Grimace Scale 
scores ǻve changes 
in facial expression 

cheek Ǽattening, 
orbital tightening, 
nose shape, whisker 
position, ear 
position). Compare 
(a) this rabbit in pain 
with (b) the same 
rabbit following 
analgesia.

Ȯ�ȶȮ

(a)

(b)
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)ue to the diǽculties in assessing pain in 
this species, analgesics should be used for any 
potentially painful procedure or disease 
condition, even if no obvious signs of pain are 
apparent. )oses may vary signiǻcantly from 
those used in other animals and so should be 
checked in each case. Suggested doses are 
listed in +igure 7.ȶ8. It is, however, important to 
appreciate that none of these drugs are 
licensed for rabbits and suggested doses are 
often anecdotal or based on studies in young 
healthy laboratory individuals. It is up to 
clinicians to use their own judgement to tailor 
these doses to the individual patient. In addition, 
appropriate hospitalization and good nursing 
care are always important considerations for a 
painful rabbit. Comfortable bedding, tempting 

food (within easy reach) and calm quiet 
surroundings should all be provided, preferably 
away from predator species. Behaviour should 
be regularly assessed, ideally by the same 
person for consistency, and analgesia adjusted 
as necessary.
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Drug Dose

Meloxicam ȉ.ȴƳȉ.6 mg�kg s.c., orally U1ȶƳȶ4h 

Buprenorphine ȉ.ȉȴƳȉ.ȉȍ mg�kg s.c., i.m., i.v. 
U6Ƴ1ȶh

Morphine ȉ.ȍƳȍ mg�kg s.c., i.m. UȶƳ4h Ƴ 
care is advised using high 
dosages in sick patients. The 
lower end of the dose range is 
recommended for most cases

Methadone ȉ.ȴƳȉ.7 mg�kg slow i.v., i.m. 

Tramadol ȍƳ1ȉ mg�kg orally U8Ƴ1ȶh  

Gabapentin ȶƳȍ mg�kg orally U8h

Suggested drug doses for analgesia in 
rabbits. It is important to note that there 

are no drugs licensed for analgesia in rabbits in UK. All 
drugs should therefore be prescribed by the clinician 
according to the Cascade. The author normally 
recommends beginning at the top end of the dosing 
range except where indicated.

Ȯ�ȶȁ
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(EWe exEQpPe Ȧ� Reduced gastrointestinal 
motility (gut stasis)

Gut stasis is a common presentation seen in 
the pet rabbit, with many diǺerent causes. Pain 
may occur as a result of gastrointestinal 
distension or, alternatively, gastrointestinal 
motility may be reduced as a consequence of 
pain. Providing adeUuate analgesia is therefore 
vital to break the cycle in these patients.

HISTORY AND PRESENTATION

A rabbit with gut stasis may present as an 
acute emergency or, alternatively, the owner 
may have noticed subtle behavioural 
changes over the preceding few days.

CLINICAL SIGNS

Reduced or abnormal faecal output is usually 
the main sign, often in association with a 
reduced appetite.

SIGNS OF PAIN

Early subtle signs of pain seen in the rabbit 
with gut stasis may include slightly depressed 
behaviour, out of character aggressive 
behaviour, hiding away, sitting hunched up or 
bruxism. More severe signs of pain include a 
lack of interest in surroundings and stretching 
Ǽat out with the abdomen pressed to the Ǽoor 

+igure 7.ȶ9�. Respiratory rate and heart rate 
may also increase, although not consistently 
in every case.

TREATMENT

No matter what the underlying cause, if the 
condition is left to progress untreated, pain 
will increase as the gastrointestinal system 
distends. Supportive treatment, including 

analgesia, Ǽuid therapy, and supplementary 
feeding ± prokinetics, will be indicated and, if 
an obstruction is suspected, surgical 
intervention may be necessary.

+or rabbits with mild signs of pain, 
non�steroidal anti�inǼammatory drugs 
(NSAIDs) are a useful treatment choice. 
Meloxicam is the most commonly used 
NSAID in rabbits, either by the oral or 
parenteral route. Although relatively high 
doses may be better tolerated in rabbits than 
in many other species, the risks of renal 
toxicity or gastrointestinal ulceration should 
be considered, especially in the 
hypovolaemic patient, and doses tailored to 
the individual case.

+or rabbits with moderate to severe signs 
of pain, a partial opioid agonist such as 
buprenorphine may be used, often in 
combination with an NSAID. There have been 
concerns about the eǺects of opioids 
reducing gastrointestinal motility but, in 
practice, the beneǻcial analgesic eǺects more 
than outweigh the potential negative eǺects 
on gastrointestinal motility for these patients. 
Doses should, however, be tailored to the 
individual to avoid excessive sedation.

This rabbit shows signs of severe 
abdominal pain as shown by the 

hunched posture and abdomen pressed to the Ǽoor.

Ȯ�ȶȟ
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(EWe exEQpPe ȶ� Fractured limb

(EWe exEQpPe 3� Dental abscess

HISTORY AND PRESENTATION

Orthopaedic injuries are not uncommon in 
rabbits, especially giant breeds. There may 
be a known history of trauma, such as the 
rabbit having fallen or been dropped. 
Alternatively, as rabbits often spend large 
periods of the day unsupervised, the owner 
may have returned home to ǻnd the animal 
non-weight bearing on one limb.

CLINICAL SIGNS

The most obvious clinical sign is usually 
lameness and a reluctance to move around. 
The limb may be held up or at an abnormal 
angle. However, some animals will continue 
to weight bear despite severe fractures.  
On clinical examination, a fracture may  
be palpated.

SIGNS OF PAIN

Signs of pain are not always obvious and can 
be diǽcult to assess in a consulting room 
situation. The animal may appear depressed 

and reluctant to move, but many rabbits 
initially continue to eat, pass faeces and  
may not even react to palpation of the 
fracture site.

TREATMENT

If left untreated, the rabbit is likely to show 
reduced activity and this may progress to 
reduced appetite and reduced faecal output. 
Both NSAIDs and opioids are likely to be 
indicated for these patients. +ull opioid 
agonists such as morphine and methadone 
may be used successfully for initial 
stabilization of these patients. The fracture 
will need to be immobilized if possible and 
the patient conǻned to a clean padded area 
to minimize further pain and injury. 

Longer-term, if surgical repair is 
performed, multimodal analgesia should be 
considered including local anaesthetic 
blocks, epidural analgesia and ketamine 
constant rate infusions. Additional help with 
grooming and feeding is often required 
during this time.

Dental abscesses may be seen in the pet 
rabbit as a consequence of chronic dental 
disease or following a traumatic injury or 
foreign body.

HISTORY AND PRESENTATION

The rabbit may be presented for obvious 
clinical signs, with the owner having detected 
a facial mass. Alternatively, abscesses may 

sometimes be detected incidentally on a 
routine health check.

CLINICAL SIGNS

Rabbits may have a reduced appetite or  
be favouring softer food types. Drooling  
may be noted and the animal may  
choose to chew preferentially on the 
unaǺected side. -owever, many patients 
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continue to eat normally even with fairly large 
facial abscesses and appetite may only be  
reduced as a consequence of concurrent 
dental disease.

SIGNS OF PAIN

Signs of pain are not always apparent with 
dental abscesses. Some rabbits may react to 
palpation of the abscess site or strongly 
resist oral medication. Grooming behaviour 
may also be reduced leading to secondary 
skin problems.

TREATMENT

Abscesses can grow quickly into large 
space-occupying lesions often involving 
multiple teeth and underlying bone. Surgical 
treatment will usually be required, although  
in most cases ongoing medical management 
will also be necessary. Adequate analgesia  
is vital and initial treatment with a non- 
steroidal anti�inǼammatory drug t 
buprenorphine is recommended.

+or long�term treatment of ongoing 
abscesses, tramadol or gabapentin may  
also be considered for use in rabbits. EǺective 
doses have not yet been proven in this 
species, but clinician experience appears  
to indicate a reduction in signs of pain in 
many individuals.

«	 CASE	EXAMPLE	Ƒ	CONTINUED
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(LEpXeV ȮN

Steve Smith

Pain in birds

Recognition and 
evaluation of pain in birds
EǺective assessment, treatment and 
prevention of pain in birds remains challenging. 
2ost birds are prey species and mask the 
signs of pain to reduce the chance of predation 
or to prevent movement down their hierarchy. 
Birds often fail to demonstrate outward signs 
that are typically associated with pain in other 
animals, for example birds exhibit minimal 
facial expression; a characteristic often used to 
aid pain assessment. 8here are also intra�
species diǺerences in pain sensitivity and even 
genetic variability. +or example, response to 
pain has been demonstrated at the individual 
level in diǺerent strains of chickens 
-ughes, 
199ȉ�. Behavioural changes can be cryptic and 
subtle and do not manifest uniformly among 
diǺerent types of bird 
+igure 7.ȴȉ�. 0nowledge 
of normal species�speciǻc behaviour, as well 
as individual  behavioural characteristics, are 
important, hence, owners are often best at 
detecting early signs of pain and assessing 
response to analgesia.

Some behaviours that birds exhibit, which 
have evolved over thousands of years for 

survival, can hinder decision making; for 
example, immobility under observation may  
or may not be associated with pain. +eather 
grooming is another behaviour that can  
change variably in relation to pain� birds may 
stop grooming when in pain or, conversely, 
preen excessively when in pain as an 
intentional distraction.

Successful treatment of bird pain relies on 
accurate pain assessment. 8his remains highly 
subNective and the clinician is left to rely on 

4bserved signs of pain in birds. It should 
be noted that the signs of pain can be wide 

and varied 
and sometimes conǼicting�.

Ȯ�3ȉ

• +luǺed�up appearance
• Sleepy, partially closed eyes
• Separation from other Ǽock members
• Reduced social�self�grooming
• Excessive preening�feather plucking
• Vocali^ation
• Increased�excessive movement
• Reduced activity�movement 
such as beak 

clicking or climbing�
• Absence of vocali^ation
• +ailure to engage with owner
• ,uarding behaviour
• Aggression
• Any other abnormal behaviour
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vague, inconsistent signs�behaviours and 
often simply uses clinical Nudgement and 
experience to choose the type, level and 
duration of analgesia to provide. Pain scales 
and score sheets can improve the provision of 
analgesia as pain occurs on a gradient rather 
than Ƶall or nothingƶ, but these are still in the 
development stage for avian medicine due to 
the diǽculty in observing and appreciating 
signs of pain. Simple 1Ƴ1ȉ scales and more 
detailed numerical scales have been trialled 
and show signiǻcant correlation 
-awkins and 
Paul�2urphy, ȶȉ11�. EǺective analgesia is 
expected to result in discernable changes in 
posture or behaviours that will translate to a 
change in the pain score. If no change in pain 
score occurs, drugs, dose, or freUuency of 
administration need re�evaluation for that 
individual. In clinical practice, where pain 
scoring may not be commonplace, simply 
administering analgesia where appropriate and 
seeing if it helps is a good and reasonable way 
to determine if pain is present. ;here there is 
doubt, it is advisable to assume pain is present 
and to treat it, rather than risk leaving the bird 
without analgesia and suǺering the negative 
eǺects of pain.

Painful conditions in birds can be loosely 
grouped into the following areas�

 ■ 4rthopaedic trauma 
fractures, luxations 
and sprains�

 ■ Soft tissue inNury 
cuts, deep bruises, blunt 
trauma�

 ■ Visceral pain 
pancreatitis, bowel 
obstruction or distension, kidney inNury, 
tumour�related�

 ■ 4steoarthritic pain 
age�related, 
degenerative Noint disease, inǼammatory or 
immune�mediated�.

Common clinical presentations where pain 
relief is indicated include any form of trauma, 
age�related degenerative Noint disease, soft 
tissue inNuries such as broken nails and skin 
wounds, and abdominal distension caused  
by coelomitis or some other form of space�
occupying disease such as an obstruction  
or tumour.

Evaluation of analgesics
)etermining the likely eǽcacy of a chosen 
analgesic can be problematic in birds. 8o do  
this eǺectively it is important to know the 
pharmacokinetic 
P0� and pharmacodynamic 

P)� properties of the drugs in the target 
species. Extrapolation across species with 
respect to dose and dose freUuency has been 
shown to be unreliable. -owever, due to the 
relatively small number of P0 and P) studies  
in birds, the clinician often has no choice but to 
do this, or rely on anecdotal reports, to select 
analgesia for their avian patients. )oses from 
the literature, along with the recommended 
doses from this author, can be found in  
+igure 7.ȴ1.

8he Veterinary 2edicines )irectorate 
Cascade must also be considered, as 
analgesics are invariably used ƵoǺ�licenceƶ due 
to lack of licensed products for birds.

Opioids
4pioids vary in their receptor speciǻcity and 
eǽcacy in mammals, resulting in a wide variety 
of clinical eǺects. In birds, there is a lack of 
published data on opioid receptor distribution, 
density and functionality. 2ansour et al. 
1988� 
showed that in pigeons, kappa and delta 
receptors were more prominent in the forebrain 
and midbrain than mu receptors and 76	 of 
opioid receptors were kappa type. 8here is still 
much to be learned� some birds fail to respond 
well to mu agonists and others respond 
similarly to mammals to both mu and kappa 
agonists. It has been postulated that birds may 
not possess distinct mu and kappa receptors  
or that they have similar function 
Concannon  
et al., 199ȍ�.

3SR�WXIVSMHEP�ERXM�MRǼEQQEXSV]�
drugs
It is generally assumed that the chemistry and 
mechanism of action is similar in birds and 
mammals 
2athonnet et al., ȶȉȉ1�. 8here is little 
scientiǻc support for a Ƶwashoutƶ period 
Papich, 
ȶȉȉ8� and this could put the bird at risk of 
having untreated pain, although multiple 
non�steroidal anti�inǼammatory drugs 
NSAI)s� 
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Drug Notes* Dose 
range in 
literature*

Author 
recommendations  
and guidance

Opioids

2orphine • Relatively short�acting mu receptor agonist
• InfreUuently used due to conǼicting early studies; 

even strain�dependent diǺerences in the same 
species are reported 

• 8here are reductions in 2AC with increasing doses 

ȉ.1, 1 and ȴ mg�kg� and anecdotal reports of 
analgesia at Ƶnormalƶ clinical doses but not well 
evaluated

ȉ.1 mg to 
ȶȉȉ mg�
kg

ȉ.1Ƴȉ.ȍ mg�kg i.m. UȶƳ4h 
could be used but other 
opioid options may be 
better

+entanyl • Very short�acting mu receptor agonist with a fast 
elimination making it more suitable as a CRI 

• ȉ.ȶ mg�kg s.c. was eǺective but caused 
hyperexcitability

• CRI in red�tailed hawks reduced 2AC without 
signiǻcant cardiovascular eǺects

1ȉƳȴȉ  
ƌg�kg�min

Use at the doses in the 
literature should be 
accompanied by careful 
monitoring of cardio�
vascular parameters

Butorphanol • 2ixed agonist�antagonist with low intrinsic activity at 
the mu receptor and strong agonist activity at the 
kappa receptor

• 4ne of the most commonly used opioids in birds 
despite the reported need for freUuent dosing

• Not associated with dysphoria that is seen in 
mammals

• )ose ranges in literature from ȉ.ȍƳ6 mg�kg Ƴ more 
usually 1Ƴ4 mg�kg used clinically in psittacines 

• 2inimal eǽcacy in American kestrels
• +reUuency is empirical but studies suggest UȶƳ4h 

may be reUuired

ȉ.ȍƳ6  
mg�kg

1Ƴ4 mg�kg i.m. UȶƳ4h 
depending on pain 
assessment 
Use with care and at 
lower end of the dose 
range for birds of prey
Can prolong recovery 
from anaesthesia

Bupre � 
norphine

• Slow�onset, long�acting; thought to act as a partial 
mu agonist but its kappa receptor activities are 
uncertain

• )issociation from binding sites is slow
• No eǺect at ȉ.1 mg�kg in African grey parrots
• Some eǺect at ȉ.ȶȍ mg�kg and more at ȉ.ȍ mg�kg in 

pigeons
• EǺective at ȉ.1Ƴȉ.6 mg�kg in American kestrels for  

up to 6 hours with sedation at the top end of the 
dosing range

• 2ore data in other species needed

ȉ.1Ƴȉ.6 
mg�kg

ȉ.ȴƳȉ.ȍ mg�kg i.m. U6h 
Use the lower end of 
dose range for birds of 
prey to avoid increased 
sedation without 
additional analgesia
Some believe it has no 
eǺect and blocks other 
opioids

Nalbuphine • Newer human kappa agonist and partial mu 
antagonist

• EǺective at 1ȶ.ȍ mg�kg i.m. for ȴ hours in -ispaniolan 
parrots

1ȶ.ȍ  
mg�kg

Refer to literature dose

Analgesia drugs used in birds. �Information referenced from -awkins et al., ȶȉ16. CRI " continuous rate 
infusion; 2AC " mean anaesthetic concentration; NSAI) " non�steroidal anti�inǼammatory drug;  

P) " pharmacodynamic; P0 " pharmacokinetic. 
continues�

Ȯ�3Ȧ
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Drug Notes* Dose 
range in 
literature*

Author 
recommendations  
and guidance

Opioids continued

8ramadol • Provides analgesia by opioid 
mu�, serotonin and 
norepinephrine pathways with minimal adverse 
eǺects

• It is a potent oral analgesic that is not currently under 
tight medication regulations

• EǺective doses reported include ȍ mg�kg orally U1ȶh 
in bald eagles, ȍ mg�kg i.v. in -ispaniolan Ama^on 
parrots, 11 mg�kg orally for 4h in red�tailed hawks 
and ȴȉ mg�kg orally for 6h in -ispaniolan Ama^on 
parrots 
where 1ȉ and ȶȉ mg�kg were ineǺective�

• In American kestrels, ȍ mg�kg orally was only 
eǺective for 1.ȍ hours

ȍƳȴȉ  
mg�kg 
orally 
U4Ƴ6h

ȍƳ1ȉ mg�kg orally every 
8Ƴ1ȶh in birds of prey 
and every 6Ƴ8h in 
parrots
8he dose may need to 
be higher in parrots but 
this dose appears to 
have some eǺect 
anecdotally. 2ore data 
reUuired

-ydro � 
morphone

• Semi�synthetic mu receptor agonist
• ȴƳ4 times more potent than morphine 
• ;hen evaluated at ȉ.1, ȉ.ȴ and ȉ.6 mg�kg, showed a 

dose�dependent response when given to American 
kestrels but only sedation when given to cockatiels

ȉ.1Ƴȉ.6 
mg�kg U6h

Never been used by this 
author
Refer to literature dose

NSAIDs

0etoprofen • -igh bioavailability orally in mammals, but limited 
oral P0 data in birds. Lack of convenient oral 
formulations mean it is used mainly parenterally 

• ȶƳȍ mg�kg resulted in deaths of male eiders 
may be 
related to behaviour leading to dehydration� 

• ȍ mg�kg in mallards appeared eǺective for 1ȶh 
• ȶ.ȍ mg�kg Uȶ4h for 7d caused renal tubular necrosis 

in budgies. 

ȶƳȍ  
mg�kg

Not recommended due 
to potential renal eǺects

2eloxicam • 2ost widely used NSAI) in avian medicine
• Convenient to use as inNectable and oral formulations 

in two diǺerent strengths
• Survey to determine NSAI) toxicity in captive birds 

treated in ^oos reported ^ero fatalities associated 
with meloxicam 
7ȉȉ birds from 6ȉ species�

• P0 studies in multiple avian species
• 1 mg�kg of meloxicam i.m. U1ȶh in -ispaniolan 

Ama^on parrots was necessary to achieve analgesia 

lower bioavailability orally� 

• 1.6 mg�kg U1ȶh orally for 1ȍd in parrots and ȶ mg�kg 
i.m. Uȶ4h for 14d in Uuail had no adverse eǺects 

• 1 mg�kg i.m. for 7d was eǺective in African grey 
parrots

• In pigeons, ȶ mg�kg orally U1ȶh was eǺective but ȉ.ȍ 
mg�kg was not 

• )espite meloxicamƶs large therapeutic range and 
relative safety compared with other NSAI)s, adverse 
eǺects in diǺerent species should continue to be 
evaluated 

ȉ.1Ƴȶ  
mg�kg

ȉ.ȍƳ1 mg�kg i.m. Uȶ4h 
or 
U1ȶh� and 1.ȍƳȶ mg�kg 
orally Uȶ4h 
or U1ȶh�
Anecdotally, once daily 
dosing appears eǺective 
to this author but P0 and 
P) data in the literature 
do not always support 
this. 8here is evidence 
that the anti�
inǼammatory and 
analgesic eǺects of 
NSAI)s continue longer 
than predicted by 
plasma half�lives 
Avoid if hypoperfusion is 
likely 
dehydration or 
anaesthesia�


continued� Analgesia drugs used in birds. �Information referenced from -awkins et al., ȶȉ16.  
CRI " continuous rate infusion; 2AC " mean anaesthetic concentration; NSAI) " non�steroidal anti�

inǼammatory drug; P) " pharmacodynamic; P0 " pharmacokinetic. 
continues�

Ȯ�3Ȧ
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Drug Notes* Dose 
range in 
literature*

Author 
recommendations  
and guidance

NSAIDs continued

Carprofen • 2uch work is needed to determine appropriate 
doses, dosing routes, and dosing freUuency of 
carprofen in birds

• 1 mg�kg improved the speed and walking ability of 
lame chickens but another study showed ȴȉ mg�kg 
i.m. was needed for analgesia

• ȴ mg�kg i.m. U1ȶh was eǺective initially but the action 
was very short�lived

1Ƴȴȉ  
mg�kg

ȶƳ4 mg�kg Uȶ4h
Use with caution as 
there are very limited 
data

+lunixin • Used at a wide variety of doses in several avian 
species but reports in many species associated with 
glomerular lesions even at low doses

ȴƳȍ.ȍ  
mg�kg i.m.

Not recommended due 
to potential renal eǺects

Local anaesthetics

Lidocaine • Use formulation Ƶwithout adrenalineƶ
• ;ide ranges used 
up to 1ȍ mg�kg� but not always 

shown to be eǺective
• Empirical dosing generally accepted to be ȶƳȴ mg�kg

ȶ.ȍƳ1ȍ  
mg�kg

ȶ mg�kg perineurally
Use with caution to avoid 
overdose and toxicity

Bupi � 
vacaine

• Used with caution in birds due to its longer duration 
of action and potential for toxic eǺects to take longer 
to resolve

• Potential for delayed toxicity at 6 and 1ȶ hours

ȶƳ8  
mg�kg

ȶ mg�kg perineurally
Use with caution to avoid 
overdose and toxicity

Other

,abapentin • Precise mechanism of action unknown
• Considered synergistic with other drugs
• Stepwise increases in dose thought to be reUuired

1ȉ mg�kg 
orally U1ȶh

Never been used by this 
author
Refer to literature dose

)ietary 
supplements

• No studies have been conducted in birds evaluating 
eǽcacy

• ,lucosamine, chondroitin and Boswelia extract may 
be beneǻcial in the treatment of osteoarthritis 
through their anti�inǼammatory eǺects 

• Polysulfated glycosaminoglycans 
PS,A,s� have 
been used anecdotally but fatal coagulopathies in 
diǺerent avian species have been reported

Unknown )ose empirically based 
on other species
2ost Noint supplements 
have a wide safety 
margin so safe to use, 
even if eǽcacy in birds is 
unproven
Avoid PS,A,s in birds

Physical 
therapy

• Application of adNunctive therapy should be 
considered for acute and chronic pain, but there is no 
evidence of eǽcacy in birds to date

• 8hermotherapy and lasers may diminish pain�
decrease indicators of neuropathic pain

• Anecdotal reports of eǽcacy of acupuncture
• Cold and�or heat therapy has been shown to be 

eǺective in other species
• Photobiomodulation therapy 
coid laser�

� 8hese methods are 
worth trying if available 
and the owner is able to 
carry them out without 
causing increased stress 
to the bird


continued� Analgesia drugs used in birds. �Information referenced from -awkins et al., ȶȉ16.  
CRI " continuous rate infusion; 2AC " mean anaesthetic concentration; NSAI) " non�steroidal anti�

inǼammatory drug; P) " pharmacodynamic; P0 " pharmacokinetic.

Ȯ�3Ȧ
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should not be used concurrently. Selection is 
often determined by ease of administration 
e.g. 
inNection at the time of surgery followed by oral 
medication during the recovery period�. P) and 
P0 studies are also lacking across multiple 
species and allometric scaling is shown to be 
ineǺective at predicting an accurate dose for 
diǺerent bird species. 8he most common 
problem with NSAI)s in birds is an adverse 
eǺect on renal tissue and function, as 
manifested by the deaths of vultures in Asia 
which led to the banning of diclofenac in hoof 
stock 
4aks et al., ȶȉȉ4; 2eteyer et al., ȶȉȉȍ; 
Naidoo and Swan, ȶȉȉ8�.

Regional anaesthesia and 
analgesia
;here used, local line blocks or splash blocks 
are most common, although the thin 
subcutaneous space in most avian species 
makes accurate placement a challenge. 
Regional blocks 
such as a brachial plexus 
block� have not been shown to be particularly 
eǺective 
Brenner et al., ȶȉ1ȉ�. Systemic uptake 
of the local anaesthetics can be rapid in birds, 
and metabolism can be prolonged, leading to 
increased risk of toxicity. 8his risk, and lack of 
proven eǽcacy in some studies, makes local 
anaesthesia controversial and more research is 
reUuired. 8oxic eǺects reported in birds include 
ǻne tremors, ataxia, recumbency, sei^ures, 
cardiovascular eǺects and death. +or smaller 
birds, dilution may be reUuired to produce a 
useful volume for the block but it is unknown  
if dilution alters the action of the drug or 
reduces the tissue concentration below 
eǺective levels. Local anaesthetics in the form 
of transdermal patches and creams, epidural 
infusions, spinal blocks, and intravenous blocks 
have not been reported.
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HISTORY AND PRESENTATION

An 8�year�old female 
)NA sexed� pet African 
grey parrot was presented with sudden onset 
non�weight bearing on her left leg for the 
past ȴƳ4 hours.

8he bird had been owned for 7 years, fed 
a seed mix with a high percentage of 
sunǼower seeds, plus various fruits, 
vegetables and human food treats. She was 
kept in cage at night but allowed free range 
of the house during the day. 8here are no 
other birds or pets in the house and no 
previous health problems. 8he owner heard 
sUuawking in the other room and found the 
bird on the Ǽoor, standing on one leg.

CLINICAL SIGNS

No previously reported health problems. 8he 
bird was overweight with a body condition 
score of 4�ȍ. She had a small area of plucked 
feathers around the neck and a build�up of 
dry crusted deposits in the nares.

SIGNS OF PAIN

-olding the leg up, not using the foot, 
ǼuǺed�up appearance, aggressive when 
approached.

TREATMENT

8he general clinical signs are typical for a 
seed�fed bird that is kept indoors and likely 

(EWe exEQpPe Ȧ� Fracture repair
reǼect hypovitaminosis A and obesity from a 
high�fat, low�nutrient diet. Clinical 
examination revealed a mid�shaft fracture of 
her tibiotarsus bone, presumed to be from 
trauma sustained at home. She otherwise 
appeared stable so the main concern was 
control of pain.

Immediate pain relief is provided with 
opioids 
e.g. butorphanol as it is relatively 
Uuick�acting�. Non�steroidal anti�inǼammatory 
drugs 
NSAI)s� could also be considered but 
if the bird is likely to be anaestheti^ed or may 
be in early circulatory shock, there is a risk of 
hypoperfusion and renal problems when 
using NSAI)s. 4nce the bird is stable for 
surgery, pain relief can be continued with 
butorphanol, and additional analgesia with a 
continuous rate infusion or local anaesthesia 
may be attempted 
although there is limited 
evidence of eǽcacy and safe dosing�. 8he 
limb should be immobili^ed to stabili^e the 
fractured bone ends to reduce further pain 

and soft tissue damage�; this may be with a 
splint prior to surgery.

Postoperatively, continue with 
butorphanol and NSAI)s 
assuming good 
hydration� and then the parenteral opioids 
can be reduced in favour of tramadol if opioid 
pain relief is reUuired in the days following 
surgery. Cold therapy may aid reduction of 
swelling and hot therapy may increase blood 
Ǽow and healing. NSAI)s 
meloxicam� can be 
continued at home until the bird exhibits 
fewer signs of pain.

Photobiomodulation therapy may also 
help to increase the speed of bone healing.
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(EWe exEQpPe ȶ� Degenerative joint disease

HISTORY AND PRESENTATION

A 17�year�old male working Snowy 4wl was 
presented, not perching normally. 8he bird 
had been owned for 1ȶ years and used for 
pest control and in the entertainment industry 

e.g. displays�. -e was kept in a moderately�
si^ed outdoor aviary and fed a variety of killed 
whole prey foods; his bodyweight was 
monitored daily.

CLINICAL SIGNS

8he owl had no abnormal general clinical 
signs. -is plumage was in good condition and 
weight a little above ƵǼying weightƶ. 8he bird 
was very bright and alert. 8he feet appeared 
slightly swollen and warm to the touch.

SIGNS OF PAIN

8he owl was restless on his perches, shifting 
his weight from one foot to the other and 
sometimes knuckling and holding the feet  
in odd positions. -e was less keen to work  
for food and more Ƶnippyƶ with the handler 
than normal.

TREATMENT

+urther palpation of the feet revealed 
stiǺness and crepitus; some form of age�
related foot problem was suspected. Bloods 
were taken and were unremarkable. 
Radiographs showed moderate to marked 
soft tissue swelling and bony changes around 
many of the Noints in the toes of both feet. 
8his was consistent with moderate 
degenerative Noint disease.

In this case, it is very important to teach 
the client how to assess the birdƶs pain level 
since treatment will vary depending on how 
uncomfortable the bird is on a day�to�day 
basis. ;here the pain appears mild then 
keeping the bird lean, Ǽying the bird more and 
using dietary supplements 
glucosamine, 
chondroitin, Boswelia� may be adeUuate to 
control the pain signs. NSAI)s 
meloxicam� 
can be used as needed but if the signs 
become more persistent then NSAI)s should 
be used daily, titrating down to the minimum 
eǺective dose for that individual. As pain 
becomes more severe, adding in other 
medications such as tramadol and gabapentin 
is indicated. Eventually, euthanasia is likely to 
be reUuired on welfare grounds.
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(LEpXeV ȮO

Jenna Richardson and Kevin Eatwell

Pain in other exotic pets

Alleviating pain in exotic species is often 
overlooked, or the extent of pain is 
underestimated. However, the level of 
veterinary care provided to species such as 
rodents and reptiles is increasing, led by both 
client expectations and increased veterinary 
awareness and training. In the same manner as 
with canine and feline patients, the level of 
analgesia provided to exotic pets should  
match the severity of the injury or disease 
process and the complexity of the procedures 
being undertaken.

Rodents and reptiles hide clinical signs of 
pain very well and so are often presented 
when chronic diseases have reached the point 
of displaying acute clinical signs 
+igure 7.ȴȶ�.

8he side eǺects of analgesics can be 
overestimated in exotic patients and this is 
often used as the clinical reasoning behind not 
providing adequate pain relief. Identifying 
appropriate dosing regimens can also be 
diǽcult and the dosages used in dogs and cats 
are generally insuǽcient for those species with 
high metabolic rates 
such as rodents� or risk 
overdosing those species with low metabolic 
rates 
such as reptiles�. It is important to reali^e 
that the full range of analgesics that can be 
used in other species can generally be applied 

to exotic species. A good starting point when 
considering appropriate analgesia in exotic 
species is to identify the level of analgesia that 
would be provided to a canine patient with a 
similar disease process. Doses for the 
commonly used analgesics in exotic species 
can be found in the BSAVA Small Animal 
Formulary – Part B: Exotic Pets.

Owner and animal compliance, as well as 
method of administration, are important factors 
to consider when creating a therapeutic regime. 
Most agents are not licensed for use  
in exotic animal species and the client must 
give informed consent for their use. It is also 
important to ensure movement of painful  

Rodent and reptile species often do not 
display overt signs of pain.

© Jenna Richardson

Ȯ�3ȶ
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areas is minimi^ed, although, bandaging options 
can be limited in some species. The weight of 
the bandage can apply traction to painful 
tissues rather than stabili^ing them. Preventing 
further trauma to a wound can be facilitated in 
rodent species with the application of custom-
designed ‘buster’ collar. This will prevent the 
patient from self�traumati^ing.

The distress associated with the  
disease process, pain, hospitali^ation and  
even administration of treatments can lead  
to anorexia. This is particularly concerning  
in species with a high metabolic rate and 
repeated assisted feeding may be required. 
Additional problems such as self�inǼicted 
trauma can occur due to chewing, grooming or 
as a result of attempts to remove the dressings 
or escape from the hospital environment.
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Mammary mass removal is the most 
common surgical procedure performed in 
rats. These are often older patients and may 
be suǺering from other underlying diseases 
such as Mycoplasma pneumonia or other 
systemic disease. Rats are naturally curious, 
tend to explore their environment, and 
spend long periods of time chewing and 
gnawing. Of all the small rodent pets 
commonly encountered in clinical practice, 
rats are the most likely to self�traumati^e a 
surgical site 
+igure 7.ȴȴ�.

(EWe exEQpPe Ȧ� Mammary mass removal in rats

Rats are prone to self�traumati^ing 
wounds. 

© Jenna Richardson

Ȯ�33

Ch07k Pain Management.indd   183 19/12/2018   10:48

V
e

tB
o

o
ks

.i
r



184

BSAVA Guide to Pain Management in Small Animal Practice

HISTORY AND PRESENTATION

Both male and female rats possess a large 
amount of mammary tissue extending from 
the inguinal region to the shoulders. Mammary 
masses can develop ventrally, typically in the 
inguinal region or behind the front legs (Figure 
7.ȴ4�. Although usually benign 
8ȉƳ9ȍ	 
ǻbroadenomas�, surgical removal may be 
necessary as the masses can grow very large 
and limit the mobility of the patient. 

Fibroadenomas can grow very large and 
signiǻcantly aǺect mobility.

© Jenna Richardson

Ȯ�3ȏ

InǼammation, 
ulceration and 
infection of 
masses can 
increase the level 
of discomfort 
signiǻcantly.       
© Jenna Richardson

Ȯ�3ȍ«	 CASE	EXAMPLE	1	CONTINUED

CLINICAL SIGNS AND SIGNS OF PAIN

Clinically overt signs of discomfort in the early 
stages can be limited. Reduced ambulation 
and feeding may be identiǻed. Rats are social 
creatures so there may be increased bullying 
by companions. Large masses can become 
inǼamed 
+igure 7.ȴȍ�, ulcerated and infected, 
leading to signiǻcant pain, and the rat may 
persistently groom the site.

TREATMENT

Pre�emptive analgesia should be administered 
in these cases. The use of non-steroidal 
anti�inǼammatory drugs 
NSAI)s� such as 
meloxicam is encouraged and can be 
provided orally as a suspension. Opioids (e.g. 
tramadol provided orally in liUuid form� are 
also commonly used. However, in many cases, 
the use of opioids is withheld until immediately 

prior to surgery. Parenteral NSAI)s and opioids 
can be given pre-emptively to the patient. 
Buprenorphine is often chosen as it has a 6Ƴ8 
hour duration of action (Gades et al., ȶȉȉȉ� 
and is readily available in clinical practice in 
multi�dose bottles. A dose of ȉ.ȉȍ mg�kg 
administered subcutaneously has been shown 
to be most eǺective 
Curtin et al., ȶȉȉ9�. +or 
extensive procedures, consideration should be 
given to pure mu opioids such as methadone 
or morphine. These are shorter-acting drugs 
and will need repeated administration every  
ȶƳ4 hours. 

Typically, small rodents are induced for a 
general anaesthetic using inhalation 
anaesthesia of sevoǼurane or isoǼurane 
vapori^ed in oxygen in an induction chamber 

+igure 7.ȴ6�. 8hey are then maintained via a 

Inhalation anaesthetic oǺers no 
analgesic properties in rats.

© Jenna Richardson

Ȯ�3Ȱ
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mask with inhalation anaesthetic. This does 
not provide any analgesia. Some clinicians 
prefer to premedicate small rodents and 
typically an alpha�ȶ agonist 
such as 
dexmedetomidine� and ketamine can be 
used alongside other analgesics. The 
advantage of this regimen is that both  
provide some additional analgesic eǺects but 
this has to be balanced alongside the 
cardiovascular side eǺects of the alpha�ȶ 
agonist in a higher risk patient. 

4nce anaestheti^ed, the use of local 
anaesthetics should not be overlooked. 
Lidocaine is short�acting 
1Ƴȶ hours� but  
has a relatively fast onset of eǺect,  
whereas bupivacaine has a longer duration of 
action 
4Ƴ8 hours� but takes longer for its 
initial eǺect 
ȴȉ minutes�. ,enerally, these 
two agents are provided together in the same 
syringe at a dose of 1 mg�kg lidocaine and 1 
mg�kg bupivacaine. 8his increases the 
duration of the sensory blockade with 
reduced motor blockade. The top doses 
recommended are 4 mg�kg lidocaine and ȶ 
mg�kg bupivacaine. Inǻltration can be 
performed both under the mammary mass 
and subcutaneously under the incision site. 
The drugs can be diluted with saline to allow 
distribution over a greater area, therefore 
increasing the eǺectiveness of tissue 
inǻltration. ,entle tissue handling and the use 
of moistened gau^e swabs�sterile cotton tips 
will reduce tissue inǼammation during the 
surgery. Selection of a monoǻlament suture 
material such as poliglecaprone ȶȍ is 
important to minimi^e tissue reactions. 
Reactions can occur; multiǻlament material 
can lead to signiǻcant wound reactions. 
Immediately postoperatively the wound 
should be gently cleaned using moist gau^e 
swabs. Postoperatively, the rat should be 
transferred to an incubator providing a quiet 
and warm environment 
+igure 7.ȴ7�. A 
suitable hiding place full of shredded paper 
or a towel can be provided for further 
insulation. Once mobile, spoon or syringe 

A warm, quiet area should be provided 
postoperatively.

© Jenna Richardson

Ȯ�3Ȯ

«	 CASE	EXAMPLE	1	CONTINUED

feeding can be provided with a warm critical 
care liUuid diet 
e.g. Emeraid 4mnivore�. 
Parenteral opioid therapy should continue 
while the rat is hospitali^ed; typically, 
buprenorphine is the drug of choice.

;hen the rat is recovered and sent home 
it is important to continue to provide 
analgesia. An NSAID such as meloxicam 
should be continued for ȴƳȍ days and  
can be provided orally. Tramadol can be used 
to replace the buprenorphine given in a 
clinical setting; alternatively, buprenorphine 
can be given orally or mixed with jelly. The 
typical recommended dose is ȉ.ȍ mg�kg 
orally but it has been shown not to be as 
eǺective as parenteral dosing 
8hompson  
et al., ȶȉȉ4�. It is important to increase the 
dose to ȍƳ1ȉ mg�kg to ensure eǺectiveness, 
but palatability may be poor at this 
concentration (Martin et al., ȶȉȉ1�. 8he 
eǺectiveness of oral tramadol is uncertain, 
even at doses as high as ȍȉ mg�kg 
Cannon 
et al., ȶȉ1ȉ�. )ose ranges are often 
extrapolated from the rabbit dose of  
11 mg�kg by mouth once daily 
Sou^a et al., 
ȶȉȉ8�; however, the eǺectiveness of the drug 
in this species is also uncertain.
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(EWe exEQpPe ȶ� Shell trauma in tortoises

HISTORY AND PRESENTATION

Shell trauma is a common presentation  
in terrestrial chelonians. This is often due  
to trauma from dog bites, lawnmowers  
or simply being dropped by the owner. 
Tortoises rarely show evidence of pain 
despite having severe injuries. It can be 
diǽcult for owners and veterinary surgeons 

veterinarians� to appreciate the urgency of 
these cases and the need for analgesia. 

CLINICAL SIGNS AND SIGNS OF PAIN

Large deǻcits can be present exposing areas 
of pectoral or pelvic musculature in highly 
mobile areas that can be diǽcult to stabili^e 

+igure 7.ȴ8�. Clinically overt signs of 
discomfort at this stage can be limited 
although some individuals may retreat  
into their shell, have reduced mobility or  
attempt to bite. This can make a  
detailed assessment of injuries problematic. 
;ith severe inNuries, anaesthesia and surgical 
debridement or repair is indicated.

TREATMENT

The tortoise needs to be warmed to its 
optimal temperature in order to eǺectively 
absorb Ǽuid therapy and metaboli^e 
therapeutic agents. It should be allowed to 

warm to ȶ8sC; if facilities such as a vivarium 
are not available, then an incubator will suǽce 
in the ǻrst instance while emergency care is 
undertaken. Depending on the severity of the 
inNuries, the tortoise may beneǻt from 
stabili^ation with supportive care, and Ǽuid 
therapy should be considered. Antibiotics 
including anaerobic cover should be provided 
as organisms from the mouth of a dog or soil 
can contaminate wounds. Once the tortoise is 
warmed attention should be paid to 
analgesia. Parenteral meloxicam at  
ȉ.ȶ mg�kg every 48 hours by inNection 

-ernande^�)ivers et al., ȶȉȉ4� should be 
used as standard. Opioids should always be 
used in situations where there has been 
extensive skeletal trauma. Pure mu opioids 
such as morphine are indicated. These can 
take up to ȶ hours for an analgesic eǺect. Up 
to 6.ȍ mg�kg every ȶ4 hours has been 
suggested (Sladky et al., ȶȉȉ7�.

The wounds can be managed in a similar 
fashion to open wounds of any species. 
,entle Ǽushing with sterile saline is reUuired 
and physical debris can be removed. In 
severely contaminated wounds, surgical 
debridement is often reUuired 
+igure 7.ȴ9�. 
This should be thorough with any remaining 
debris or bone fragments removed. Pre�
medication with morphine prior to surgical 
debridement is indicated. The use of other 
premedicants is often overlooked but may 

It is common to ǻnd large deǻcits in the 
plastron and carapace following a dog 

attack.
© Jenna Richardson

Ȯ�3ȁ A sterile toothbrush can be useful for 
wound debridement.

© Jenna Richardson
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provide some additional analgesia. Ketamine 
at 1ȉƳȴȉ mg�kg intramuscularly can be  
used alongside, although it should be 
remembered that higher doses can elongate 
anaesthetic recovery times. 

Once cleaned, open wounds should be 
dressed and stabili^ed where possible 
+igure 
7.4ȉ�. 8opical hydrocolloid gels can be used 
and covered with foam style dressings 
designed to stimulate granulation and 
facilitate debridement of the wound. These 
can be held in place using conforming 
bandage 
+igure 7.41�. 

Postoperatively, the tortoise should be 
kept warm under an even temperature until 
ambulatory. Analgesia should be continued 
during hospitali^ation. 

Treatment at home can be problematic 
for owners as providing medication orally is 
very diǽcult and they may lack the 
conǻdence to provide parenteral medication. 
In these cases, placement of an 

«	 CASE	EXAMPLE	2	CONTINUED

Skin deǻcits may reUuire suturing as in 
other species.

© Jenna Richardson

Ȯ�ȏȉ

;ounds often need to be dressed and 
stabili^ed post�surgery.

© Jenna Richardson

Ȯ�ȏȦ

Placement of an oesophagostomy 
feeding tube will facilitate long-term 

administration of medication at home.
© Jenna Richardson

Ȯ�ȏȶ

It can take 1ȶƳ16 weeks for a wound to 
heal completely.

© Jenna Richardson

Ȯ�ȏ3

oesophagostomy tube to facilitate ongoing 
medication at home will be required (Figure 
7.4ȶ�. If such a tube is in place then oral 
therapy with both meloxicam 
ȉ.ȶ mg�kg 
once daily for ȍ days� and tramadol 
1ȉ mg�
kg once every 4 days� are possible, with oral 
tramadol being more eǺective than 
parenteral use (Baker et al., ȶȉ11�. 

The wounds are likely to require a large 
amount of postoperative management and 
many clinicians will consider the tortoise 
returning for frequent consultations to 
facilitate wound care and parenteral 
antibiotics and analgesia. Shell damage takes 
time to heal fully and, until a granulation bed 
is formed 
+igure 7.4ȴ� 
typically 1ȶƳ16 weeks 
after the original insult�, infection is still 
possible. Hibernation will also reduce wound 
healing and tortoises that usually hibernate 
should be prevented from doing so until the 
wound has completely healed.
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Appendix Ȧ

Pain scales

Introduction
For all pain scales, training will improve the 
probability and consistency of pain 
identiǻcation. All team members involved in 
patient care should understand the importance 
of pain scoring and all patients that have 
undergone painful procedures should be 
assessed for pain. 8he scales are designed to 
decrease subjectivity in pain scores and, to best 
support that goal, the pain assessment 
protocols must be followed. It is best if the 
same person scores the patient at each 
assessment time, but this is not always possible. 

8he assessments should be repeated at 
scheduled times, and extra assessments 
added at ‘important’ times, such as after 
treatment. 8he interval between assessments 
should not automatically be set at a 
predetermined interval for all patients, but 
should be based on the nature of the pain 
i.e. 
acute or chronic), the intensity of the pain, and 
the patientƶs response to analgesic therapy.  

See Chapter ȶ for more information.�

Commonly used pain scales for cats and 
dogs are included in this Appendix�

 ■ Colorado Acute Canine Pain Scale
 ■ Colorado Acute +eline Pain Scale
 ■ UNESP�Botucatu 2ultidimensional 

Composite Pain Scale 
Short +orm�
 ■ ,lasgow Composite 2easure Pain Scale 

(Canine – Short Form)
 ■ ,lasgow Composite 2easure Pain Scale 


+eline�. 

Using pain scales and scoring 
systems
A patient’s pain score is a composite of 
multidimensional factors such as behaviour, 
body postures, facial grimaces and (for 
some scales) physiological parameters that 
might indicate pain.

 ■ Change in behaviour between pre- and 
post-painful stimulus is the most 
consistent indicator of the presence of 
pain.

 ■ When in doubt as to whether or not a 
patient is in pain, the default is to 
administer analgesia and reassess their 
comfort level.
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Minimal

Mild

Mild to Moderate

Reassess
analgesic plan

Moderate

Reassess
analgesic plan

Moderate to
Severe

May be rigid to
avoid painful

movement

Reassess
analgesic plan

Pain Score Psychological & BehavioralExample Response to Palpation Body Tension

Comments

© 2006/PW Hellyer, SR Uhrig, NG Robinson

Canine Acute Pain Scale

Date

Time

Tender to palpation
Warm
Tense

Rescore when awake

1

2

3

4

0
Comfortable when resting  
Happy, content  
N ot bothering wound or surgery site
Interested in or curious about surroundings

Content to slightly unsettled or restless  
D istracted easily by surroundings

L ooks uncomfortable when resting  
May whimper or cry and may lick or rub
wound or surgery site when unattended    
Droopy ears, worried facial ex pression
(arched eye brows, darting eyes)  
Reluctant to respond when beckoned
Not eager to interact with people or surroundings
but will look around to see what is going on

U nsettled, crying, groaning, biting or
chewing wound when unattended 
Guards or protects wound or surgery site by
altering weight distribution (i. e. , limping,
shifting body position)  
May be unwilling to move all or part of body

Constantly groaning or screaming when
unattended 
May bite or chew at wound, but unlikely to
move
Potentially unresponsive to surroundings
D ifficult to distract from pain

Cries at non-painful palpation
(may be experiencing allodynia,
wind-up, or fearful that pain
could be made worse)  
May react aggressively to palpation

May be subtle (shifting eyes or
increased respiratory rate) if dog
is too painful to move or is stoic
May be dramatic, such as a
sharp cry, growl, bite or bite
threat, and/ or pulling away

Reacts to palpation of wound,
surgery site, or other body part
by looking around, flinching, or
whimpering

F linches, whimpers cries, or
guards/ pulls away

Nontender to palpation of
wound or surgery site, or to
palpation elsewhere

Animal is sleeping, but can be aroused - Not evaluated for pain 
Animal can’t be aroused, check vital signs, assess therapy

RIGHT LEFT

Your Clinic 
Name Here


Reproduced with permission from Peter ; -ellyer, Colorado State University, Veterinary 2edical Center, USA�

Colorado Canine Acute Pain Scale
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Minimal

Mild

Mild to Moderate

Reassess
analgesic plan

Moderate

Reassess
analgesic plan

Moderate to
Severe

May be rigid to
avoid painful

movement

Reassess
analgesic plan

Pain Score Psychological & BehavioralExample Response to Palpation Body Tension

Comments

© 2006/PW Hellyer, SR Uhrig, NG Robinson

Feline Acute Pain Scale

Date

Time

Tender to palpation
Warm
Tense

Rescore when awake

1

2

3

4

0
Content and quiet when unattended
Comfortable when resting
Interested in or curious about surroundings

Constantly yowling, growling, or hissing when
unattended
May bite or chew at wound, but unlikely to move
if left alone

Prostrate
Potentially unresponsive to or unaware of
surroundings, difficult to distract from pain
Receptive to care (even aggressive or feral
cats will be more tolerant of contact)

May not respond to palpation
May be rigid to avoid painful
movement

Growls or hisses at non-painful
palpation (may be experiencing
allodynia, wind-up, or fearful that
pain could be made worse)  
Reacts aggressively to palpation,
adamantly pulls away to avoid
any contact

May or may not react to palpation
of wound or surgery site

Not bothered by palpation of
wound or surgery site, or to
palpation elsewhere

Animal is sleeping, but can be aroused - Not evaluated for pain 
Animal can’t be aroused, check vital signs, assess therapy

Signs are often subtle and not easily detected in
the hospital setting; more likely to be detected by
the owner(s) at home
Earliest signs at home may be withdrawal from
surroundings or change in normal routine
In the hospital, may be content or slightly unsettled
Less interested in surroundings but will look
around to see what is going on

Decreased responsiveness, seeks solitude
Quiet, loss of brightness in eyes
Lays curled up or sits tucked up (all four feet
under body, shoulders hunched, head held
slightly lower than shoulders, tail curled tightly
around body) with eyes partially or mostly closed
Hair coat appears rough or fluffed up
May intensively groom an area that is painful or
irritating
Decreased appetite, not interested in food

Responds aggressively or tries to
escape if painful area is palpated
or approached
Tolerates attention, may even perk
up when petted as long as painful
area is avoided

RIGHT LEFT

Your Clinic 
Name Here

Colorado Feline Acute Pain Scale


Reproduced with permission from Peter ; -ellyer, Colorado State University, Veterinary 2edical Center, USA�
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Reproduced with permission from Stelio P Luna, School of Veterinary 2edicine and Animal Science, UNESP, Bra^il�

UNESP-Botucatu Multidimensional Composite Pain 
Scale (Short Form)

Item Description Score
(Circle)

*ZEPYEXI�XLI�GEXƶW�TSWXYVI�MR�XLI�GEKI�JSV�2�QMRYXIW�

1 Natural, relaxed and/or moves normally ȉ

Natural but tense, does not move or moves little or is reluctant to move 1

-unched position and�or dorsolateral recumbency ȶ

Frequently changes position or restless ȴ

ȶ • 8he cat contracts and extends its pelvic limbs and�or contracts its abdominal muscles 
Ǽank�
• 8he catƶs eyes are partially closed 
do not consider this item if present until 1h after the end of 

anaesthesia)
• 8he cat licks and�or bites the surgical wound
• 8he cat moves its tail strongly

All above behaviours are absent ȉ

Presence of one of the above behaviours 1

Presence of two of the above behaviours ȶ

Presence of three or all of the above behaviours ȴ

Evaluation of comfort, activity and attitude after the cage is open and how attentive the cat is to the observer 
and/or surroundings

ȴ Comfortable and attentive ȉ

Quiet and slightly attentive 1

6uiet and not attentive. 8he cat may face the back of the cage ȶ

Uncomfortable, restless and slightly attentive or not attentive. 8he cat may face the back of the 
cage

ȴ

Evaluation of the cat’s reaction when touching, followed by pressuring around the painful site

4 Does not react ȉ

Does not react when the painful site is touched, but does react when it is gently pressed 1

Reacts when the painful site is touched and when pressed ȶ

Does not allow touch or palpation ȴ

Total score

&REPKIWME�WLSYPH�FI�KMZIR�[LIR�XSXEP�WGSVI�MW�Ǹ�4
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Short form of the Glasgow Composite Measure Pain Scale

Dog’s name ..............................................................................  Date ....................................... 8ime .................................. -ospital number ...........................

Procedure or condition .............................................................................................................................................................................................................................................................

In the sections below please circle the appropriate score in each list and sum these to give the total score

A. Look at dog in kennel
Is the dog?
(i) (ii)
6uiet ȉ Ignoring any wound or painful area ȉ
Crying or whimpering 1 Looking at wound or painful area 1
,roaning ȶ Licking wound or painful area ȶ
Screaming ȴ Rubbing wound or painful area ȴ
  Chewing wound or painful area 4

In the case of spinal, pelvic or multiple limb fractures, or where assistance is reUuired to aid locomotion, 
do not carry out section B and proceed to C. Please tick if this is the case then proceed to C

'�� 5YX�PIEH�SR�HSK�ERH�PIEH�SYX�SJ�XLI�OIRRIP (��  If it has a wound or painful area including 
EFHSQIR��ETTP]�KIRXP]�TVIWWYVI�2�MRGLIW�
round the site

)�� 4ZIVEPP
Is the dog?   Is the dog?
(v)   (vi)
-appy and content or happy and bouncy ȉ  Comfortable ȉ
6uiet 1  Unsettled 1
IndiǺerent or non�responsive to surroundings ȶ  Restless ȶ
Nervous or anxious or fearful ȴ  -unched or tense ȴ
)epressed or non�responsive to stimulation 4  Rigid 4

 Total score (i+ii+iii+iv+v+vi) =  ...............................

(iii)
Normal ȉ
Lame 1
Slow or reluctant ȶ
StiǺ ȴ
It refuses to move 4

Does it? 
(iv)
)o nothing ȉ
Look round 1
+linch ȶ
,rowl or guard area ȴ
Snap 4
Cry ȍ

Glasgow Composite Measure Pain Scale  
(Canine – Short Form)


Reproduced with permission from /acUueline Reid, University of ,lasgow, School of Veterinary 2edicine, U0�
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Glasgow feline composite measure pain scale: CMPS – Feline
Choose the most appropriate expression from each section and total the scores to calculate the 
pain score for the cat. If more than one expression applies choose the higher score.

Look at the cat in its cage:
Is it?
Question 1

Silent�purring�meowing ȉ
Crying�growling�groaning 1

Question 2
Relaxed ȉ
Licking lips 1
Restless�cowering at back of cage ȶ
8ense�crouched ȴ
Rigid�hunched 4

Question 3
Ignoring any wound or painful area ȉ
Attention to wound 1

Question 4

a� Look at the following caricatures. Circle the drawing which best depicts the catƶs ear 

position?


b� Look at the shape of the mu^^le in the following caricatures. Circle the drawing which 
appears most like that of the cat$

ȉ 1 ȶ

Glasgow Composite Measure Pain Scale (Feline)

ȉ 1 ȶ
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Glasgow feline composite measure pain scale: CMPS – Feline continued

Approach the cage, call the cat by name and stroke along its back from head to tail

Question 5
Does it?

Respond to stroking ȉ
Is it$

Unresponsive 1
Aggressive ȶ

.J�MX�LEW�E�[SYRH�SV�TEMRJYP�EVIE��ETTP]�KIRXPI�TVIWWYVI�5�GQ�EVSYRH�XLI�WMXI��.R�XLI�EFWIRGI�
of any painful area, apply similar pressure around in the hind leg above the knee

Question 6
Does it?

)o nothing ȉ
Swish tail�Ǽatten ears 1
Cry�hiss ȶ
,rowl ȴ
Bite�lash out 4

Question 7
General impression
Is the cat$

-appy and content ȉ
)isinterested�Uuiet 1
Anxious�fearful ȶ
)ull ȴ
)epressed�grumpy 4

 Pain score............................�ȶȉ

l Universities of ,lasgow � Edinburgh Napier ȶȉ1ȍ. Licensed to New2etrica Ltd. Permission granted to reproduce for 
personal and educational use only. 8o reUuest any other permissions please contact Nacky.reid%newmetrica.com.


Reproduced with permission from /acUueline Reid, University of ,lasgow, School of Veterinary 2edicine, U0�

Guidance for use of the 
Glasgow Composite Measure 
Pain Scales

Canine – Short Form
8he short form composite measure pain score 

C2PS�S+� can be applied Uuickly and reliably 
in a clinical setting and has been designed as a 
clinical decision making tool which was 
developed for dogs in acute pain. It includes 
ȴȉ descriptor options within six behavioural 
categories, including mobility. ;ithin each 
category, the descriptors are ranked 

numerically according to their associated pain 
severity and the person carrying out the 
assessment chooses the descriptor within 
each category which best ǻts the dogƶs 
behaviour�condition. It is important to carry  
out the assessment procedure as described  
on the questionnaire, following the protocol 
closely. 8he pain score is the sum of the  
rank scores. 8he maximum score for the six 
categories is ȶ4, or ȶȉ if mobility is impossible 
to assess. 8he total C2PS�S+ score has  
been shown to be a useful indicator of 
analgesic requirement and the recommended 
analgesic intervention level is 6�ȶ4 or ȍ�ȶȉ.
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Feline 
8he ,lasgow +eline Composite 2easure Pain 
Scale 
C2PS�+eline�, which can be applied 
Uuickly and reliably in a clinical setting, has been 
designed as a clinical decision making tool for 
use in cats in acute pain. It includes ȶ8 
descriptor options within seven behavioural 
categories. ;ithin each category, the 
descriptors are ranked numerically according to 
their associated pain severity and the person 

carrying out the assessment chooses the 
descriptor within each category which best ǻts 
the catƶs behaviour�condition. It is important to 
carry out the assessment procedure as 
described on the questionnaire, following the 
protocol closely. 8he pain score is the sum of 
the rank scores. 8he maximum score for the 
seven categories is ȶȉ. 8he total C2PS�+eline 
score has been shown to be a useful indicator of 
analgesic requirement and the recommended 
analgesic intervention level is ȍ�ȶȉ.
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Appendix ȶ

Major local  
anaesthetic blocks

With all blocks, the maximum dose of lidocaine 
in cats is 4 mg�kg and in dogs is 1ȉ mg�kg. +or 
bupivacaine and ropivacaine the dose is 
approximately 1 mg�kg in both dogs and cats. It 
may be necessary to dilute the agent in sterile 
saline if several sites are being blocked. It is not 
recommended to mix two agents together. In all 
cases, the skin should be aseptically prepared 
wherever possible, and always aspirate prior to 
inNection to avoid intravascular administration.

+or detailed instructions please refer to the 
BSAVA Manual of Canine and Feline Anaesthesia 
and Analgesia.

Dental blocks
Mental (A) and mandibular (B) 
nerve blocks

 ■ Blocking the mental branch of the 
mandibular nerve as it exits the largest 
mental foraminae anaestheti^es the lower 
incisors and skin and tissues rostral to the 
foramen.
• Insert the needle intraorally or 

percutaneously, parallel to the teeth, 
Nust rostral to the mental foramen.

• 8he mental foramen is caudal and 
ventral to the canine tooth.

• InNect between ȉ.ȶȍ and 1 ml depending 
on the patientƶs si^e and breed.

 ■ Blocking the inferior alveolar branch of the 
mandibular nerve at its point of entry into 
the mandibular canal at the mandibular 
foramen anaestheti^es the entire hemi 
mandible and more reliably anaestheti^es 
the teeth of the lower Naw.
• 8he foramen is located on the medial 

side of the mandibular ramus, Nust 
rostral to the angular process and can 
easily be palpated in most dogs and 
cats from the inside of the mouth.

• 8he aim is to block the mandibular 
nerve before it enters the foramen.

• InNect between ȉ.ȶȍ and 1 ml depending 
on the patientƶs si^e and breed.

Infraorbital (C) and maxillary (D) 
nerve blocks

 ■ Local anaesthetic administration at the 
infraorbital foramen will provide anaesthesia 
rostral to the foramen. Local anaesthetic 
administration where the maxillary nerve 
courses perpendicular to the palatine bone, 
between the maxillary foramen and the 
foramen rotundum, will provide anaesthesia 
to the entire upper Naw, including the teeth, 
on the same side.
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angle, in a medial direction, ventral to 
the border of the ^ygomatic arch and 
about ȉ.ȍ cm caudal to the lateral 
canthus, and then advance it toward the 
pterygopalatine fossa.

• Slowly inNect the local anaesthetic after 
test aspiration. InNect between ȉ.ȍ and  
ȶ ml depending on the patientƶs si^e 
and breed.

• 8his techniUue is more diǽcult to 
perform in cats.

 ■ 8hese blocks should be administered 
cautiously in brachycephalic dogs and cats 
because of the proximity of the orbit to the 
foramen and the potential for penetrating 
the globe.

Auriculotemporal (A) and 
great auricular (B) nerve 
block (dog)

 ■ 8his block provides analgesia to the 
external ear canal and the auricular 
cartilage and is a useful techniUue for dogs 
undergoing total ear canal ablation and 
bulla osteotomy.
• 8he auriculotemporal nerve is located 

by slowly advancing a needle between 
the rostral aspect of the vertical  
ear canal and the caudal aspect of  
the ^ygomatic arch perpendicular to the 

C

A

B

D

C

A

B

Anatomical landmarks for performing mental 
A�, 
mandibular 
B�, infraorbital 
C� and maxillary 
)� nerve 
blocks in dogs.

Anatomical landmarks for performing mental 
A�, 
mandibular 
B� and infraorbital 
C� nerve blocks in cats.

 ■ 8o block the infraorbital nerve�
• Insert a needle through the buccal 

mucosa over the foramen, which is 
usually found dorsal to the third 
premolar, and deposit local anaesthetic.

• InNect between ȉ.ȶȍ and 1.ȍ ml depend-
ing on the patientƶs si^e and breed.

 ■ 8o anaestheti^e the entire upper Naw, 
including all of the teeth�
• Block the maxillary nerve either via the 

use of a Ǽexible cannula inserted into 
the infraorbital foramen, or insert a 
needle through the skin at a 9ȉ�degree 

A
B

Anatomical landmarks for performing auriculotemporal 

A� and great auricular 
B� nerve block in dogs.
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skin until bone is encountered, at which 
point the needle is withdrawn half the 
distance inserted and local anaesthetic 

ȉ.ȶȍƳȶ ml� inNected.

• 8o block the greater auricular nerve, a 
needle is inserted superǻcially between 
the caudal aspect of the vertical ear 
canal and Nust cranioventral to the wing 
of the atlas, keeping the needle parallel 
to the vertical ear canal. InNect ȉ.ȶȍ to  
ȶ ml of local anaesthetic.

Axillary brachial plexus 
block

 ■ Brachial plexus block provides analgesia to 
the forelimb distal to, and possibly 
including, the elbow. 8he techniUue should 
be performed in the anaestheti^ed patient.

• ;ith the patient in lateral recumbency, 
aseptically prepare the skin and insert a 
spinal needle ȍƳȶȉ cm into the axillary 
region, medial to and at the level of the 
shoulder Noint caudally and parallel to 
the vertebral column. 8he needleƶs 
distal end should lie just caudal to the 
spine of the scapula.

• Always aspirate the syringe to avoid 
intravascular administration, and then 
inNect the calculated dose as you slowly 
withdraw the needle.

• 2aximum suggested doses of lidocaine 
are 8 mg�kg in dogs and 4 mg�kg in 
cats, and for bupivacaine and 
ropivacaine are 1Ƴȶ mg�kg in dogs and 
1 mg�kg in cats. It may be necessary to 
dilute the local anaesthetic in normal 
saline to increase the volume available 
for inNection.

Radial, ulnar, median and 
musculocutaneous nerve 
blocks

 ■ +or procedures of the elbow and distal 
forelimb, the radial, median, ulnar, and 
musculocutaneous nerves may be blocked 
proximal to the humeral epicondyles. 8hese 
nerves can often be palpated, making this 
techniUue relatively straightforward.
• After sterile preparation, approach the 

radial nerve on the lateral aspect of the 
distal humerus.

• Palpable Nust proximal to the lateral 
epicondyle, the radial nerve is located 
between the brachialis muscle and the 
lateral head of the triceps.

• 8he median, ulnar, and 
musculocutaneous nerves are located 
close to one another on the medial 
aspect of the forelimb, proximal to the 
medial epicondyle.

• 8he brachial artery is situated among 
these nerves. 8he musculocutaneous 
nerve is cranial to the artery while  
the median and ulnar nerves are  
located caudally.

Anatomical landmarks for performing axillary blockade 
of the brachial plexus in cats.
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Musculo-
cutaneous

nerve

Ulnar
nerve

Median
nerve

Radial
nerve

• 8he femoral nerve can be blocked 
inguinally, following sterile skin 
preparation, at the femoral triangle and 
electrolocation may be utili^ed to 
ensure proximity to the nerve.

 ■ It is increasingly common to use ultrasound 
guidance t electrolocation to ensure 
adeUuate proximity to the target nerve.

Epidural anaesthesia and 
analgesia

 ■ 8he inNection site is usually at the 
lumbosacral space in dogs, cats and rabbits 
with the animal positioned in sternal 
recumbency with the limbs drawn forwards. 
It is possible to palpate the space as a 
depression immediately caudal to the 
dorsal spinous process of L7 and 
immediately cranial to the fused dorsal 
spinous processes of the sacrum.
• 8he area should be aseptically prepared, 

the operator gloved and the site draped.
• Using a sterile disposable ȶ.ȍƳ7.ȍ cm, 

ȶȉƳȶȶ , spinal needle position the 
spinal needle over the midline.

• Identify the artery with palpation, and 
aspirate the syringe before depositing 
local anaesthetic avoiding intra�arterial, 
intravenous, and intraneural inNection.

Femoral/sciatic nerve 
blocks

 ■ Anaesthesia of the hindlimb can be 
achieved by blocking the lumbosacral 
plexus 
L4ƳSȶ�, which gives rise to the 
femoral and sciatic nerves plus the lateral 
femoral cutaneous nerve, obturator and the 
caudal cutaneous femoral nerves.

 ■ Perhaps the most useful blockade 
suitable 
for stiǼe surgery� is the femoral�sciatic 
block.
• 8he proximal sciatic block is approached 

approximately two�thirds of the distance 
between the greater trochanter and the 
ischiatic tuberosity with the needle 
advanced perpendicular to the skin 
following surgical preparation. 
Electrolocation techniUues are 
commonly utili^ed to ensure correct 
depth of needle insertion.

Anatomical landmarks for performing radial, ulnar, median and musculocutaneous nerve blocks in dogs.
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• )irect the needle bevel cranially, and 
advance the needle, with stylet in place, 
perpendicular to the skin. If the needle 
encounters bone, withdraw it slightly, 
redirect it caudally or cranially, and 
advance it again.

• Advance the needle perpendicular to 
the skin until a popping sensation is felt 

ligamentum Ǽavum�, then remove the 
stylet, attach a ȶ ml syringe and check 
for inadvertent intrathecal or intravenous 
inNection 
aspirate and ensure there is no 
cerebrospinal Ǽuid 
CS+� or blood�. If 
blood is seen, a venous sinus has been 
penetrated and the needle should be 
withdrawn and repositioned. If CS+ is 
noted, the subarachnoid space has 
been entered; withdraw or reposition 
the needle or, alternatively, inNect 

Saphenous
nerve

Common
peroneal

nerve

Sciatic

Femoral

Tibial
nerve

one-half of the calculated volume of  
the drug.

• InNect ȶ ml of saline to conǻrm correct 
placement and follow with the solution 
to be inNected ensuring there is a small 
air bubble in the syringe; minimal 
compression of the air bubble indicates 
lack of resistance to inNection and 
correct placement in the epidural space. 
Administer slowly over ȶ minutes. 8he 
needle is then withdrawn.

 ■ 8ypically, a mixture of bupivacaine  

1 mg�kg� plus preservative�free morphine  

ȉ.1 mg�kg� will be inNected.

 ■ Contraindications include coagulopathies, 
sepsis, infection at injection site and 
hypovolaemia or hypotension 
use of local 
anaesthetics can cause hypotension due to 
sympathetic blockade�.

 ■ Remember that successful epidural 
anaesthesia reduces the reUuirement for 
inhaled anaesthetic agents.

Anatomical landmarks for performing lumbosacral 
epidural anaesthesia and analgesia in dogs. 8he 
lumbosacral space can be found caudal to a line 
drawn between the cranial borders of the ilia 
marked 
with a dotted line�.

Anatomical landmarks for saphenous, common 
peroneal and tibial nerve blocks in dogs.
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Appendix 3

WHO pain relief ladder

In 1986, the ;orld -ealth 4rgani^ation 
;-4� introduced a three�step analgesic ladder that is 
widely used in adult human cancer pain relief.

Redrawn after the ;-4,  
http���www.who.int�cancer�palliative�painladder�en�
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Index

Page numbers in italic refer to figures

ȍ�-8 
ȍ�hydroxy tryptophan�  ȶ6 
see also 
Serotonin�

ABC)E mnemonic 
analgesia, bodyweight and 
body score, comfort, compliance, common
 sense, complications, core territory,

disease modiǻcations, exercise, 
environment enrichment� of care 
 96Ƴ1ȉȉ

Abdominal pain see Visceral pain
Aceproma^ine  16, ȶ1, 46
Acupuncture  98, 1ȉȶƳȍ, 107
 acute pain  1ȉ7Ƴ9
 cancer�associated pain  163
 chronic pain  11ȉƳ14
 mechanism of action  1ȉȴƳȍ
Acute pain
 cancer�associated pain  1ȍ7
 complementary therapies  1ȉ7Ƴ9
 musculoskeletal inNury  148
 NSAI)s  17, 18
 pain assessment  8Ƴ1ȉ
 thoracic pain  119Ƴȶȉ
 
see also 8rauma�emergency pain relief�  
AǺective component of pain  7, 9

AǺerent nerves  4, ȍ, 6
 acupuncture  1ȉȴ
 nociceptive pain  ȶ4
Allodynia  6, ȶȍ, ȴ4
Alpha�ȶ adrenergic neurones  ȶ6
Alpha�ȶ agonists  67Ƴ8
 cancer�associated pain  161
 indications�contraindications  76, 77, 116
 perioperative analgesia  17, ȶȉ
 synergistic sedation  16
Amantadine  69
 cancer�associated pain  161
 indications�contraindications  76, 77
 orthopaedic pain  ȴ4, 149, 149
American College of Veterinary Surgeons 

Canine 4rthopaedic Index, chronic pain
 assessment  27

Amitriptyline
 cancer�associated pain  162 
 multimodal analgesia  7ȉ
 orthopaedic pain  ȴ4, 149, 149
A2PA 
alpha�amino�ȴ� hydroxy ȍ�methyl�4�

isoxa^eloproprionic acid� receptors  6
Amygdala, pain physiology  7
Anaesthetic�sparing agents  16, 19, ȶȉ, 47, 48, 69
Analgesic agents 
general�  1
Analgesic ladder, cancer�associated pain  1ȍ9, 

ȶȉ1
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Anterior cingulate cortex, pain physiology  7
Anthropomorphism, pain perception  8, 1ȍ6
Anti�convulsants, cancer�associated pain  162
Antidepressants  7ȉ
 cancer�associated pain  162
 indications�contraindications  75, 77
 SSRIs  71Ƴȶ
 
see also 8ricyclic antidepressants�  
Anti�inǼammatory drugs
 neuropathic pain  1ȴȶ
 role in cancer treatment  1ȍ9
 
see also Corticosteroids; NSAI)s�
Appendicular osteosarcoma  167
Appetite, physiological responses to pain  4
Arthritis nursing clinics  96Ƴ7 
see also 

4steoarthritis�
Aspirin, osteoarthritis  30
Assessment of pain in animals see Pain 

assessment
Aural hygiene  9ȴ 
see also Ear procedures�
Auriculotemporal nerve blocks, ear procedures  

197Ƴ8
Axillary brachial plexus nerve block  198

Back pain, diǺerential diagnosis  1ȶ6 
see also 
Spinal cord�

Bedding, nursing care  87, 88Ƴ9ȉ
Behaviour changes see Pain behaviour  
Ben^odia^epines, synergistic sedation  16
Birds
 degenerative Noint disease  181
 fractures  18ȉ
 pain behaviour  174, 174Ƴȍ
 regional analgesia  179
 speciǻc drugs  17ȍ, 176–8, 179
Bisphosphonates, cancer�associated pain  163
Bladder expression techniUues, nursing care  91
Bladder pain, complementary therapies  1ȉ9, 114
Blood pressure, physiological responses to pain  

4
BloodƳbrain barrier integrity  9ȶ
Body temperature, eǺect of opioids  4ȍ 
Bodyweight and body scoring, nursing care  

97Ƴ8
Bone fractures see +ractures
Bone tumour 
osteosarcoma�  158, 167
Brachycephalic dog breeds
 nursing care  94
 ophthalmic pain  146

Brain regions, pain physiology  7
Bupivacaine  6ȴ, 6ȍ
 adverse eǺects  66Ƴ7
 birds  178
 liposomal  64, 6ȍ
 rodents  18ȍ
Buprenorphine  50, ȍ1Ƴȶ
 birds  176
 cancer�associated pain  161
 cats  4ȍ
 contraindications  116
 neurotransmitter receptors  47
 orthopaedic pain  149
 perioperative analgesia  18, 19, ȶ1
 potency  47
 rabbits  170
Butorphanol  50, ȍ4
 birds  176
 contraindications  18, 116
 neurotransmitter receptors  47

Caesarean section  44, 117
Calcium�channel blockers, neuropathic pain  

1ȴȶ
Cancer and cancer�associated pain  1ȍȴ
 analgesic ladder  1ȍ9, ȶȉ1
 appendicular osteosarcoma  167
 co�morbid conditions  1ȍȍ, 157
 cutaneous epitheliotrophic lymphoma  168
 epidemiology  ȶȶ, 1ȍȴ
 history�taking�examination  1ȍ4
 pain assessment  1ȍȴƳ4, 1ȍ7Ƴ8, 164
 pain monitoring  164
 paraneoplastic syndromes  1ȍȍƳ6
 Uuality of life  1ȍȴ
 soft tissue sarcoma  166Ƴ7
 speciǻc drugs  160–3
 transitional cell carcinoma  16ȍƳ6
 treatment and side eǺects  1ȍ6, 1ȍ9Ƴ6ȉ
 tumour type�location  1ȍ4, 157, 1ȍ8
Canine Brief Pain Inventory 
CBPI�  26
Cardiovascular system
 local anaesthesia  66Ƴ7
 opioids  4ȴƳ4 
Carprofen  58, 6ȶ
 birds  178
 cancer�associated pain  160
 long�term use  ȍ6Ƴ7
 osteoarthritis  29, 30
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Castration, perioperative analgesia  ȶ1
Cats
 chronic pain  ȶ4, ȶ7Ƴ9, 30, 32
 core territory  9ȍ, 99
 dental pain  1ȴ8
 inpatient stress  94Ƴȍ
 local anaesthesia  67
 NSAI)s  ȍ7, 58–61
 nutrition  9ȶ
 opioids  4ȍ, 49
 osteoarthritis  1ȍȉ
 pain assessment  9, 17, ȶ7Ƴ9, 19ȉƳ4, 19ȍ
 perioperative analgesia  17, ȶ1
 speciǻc patient groups  75–6 
Central nervous system, eǺect of opioids  4ȍ
Central sensiti^ation
 chronic pain  ȶ4
 pain physiology  6, 7, ȶȍƳ6
 preventive analgesia  1ȍ, 16
Chemoreceptor trigger ^one 
CR8>�  46
Chemotherapy, side eǺects  1ȍ6
Chiari�like malformations, neuropathic pain  1ȴ4 
Chronic kidney disease, perioperative analgesia  

18
Chronic pain
 cancer�associated  1ȍ7Ƴ8
 complementary therapies  1ȉȍ, 11ȉƳ14
 dental  1ȴ8
 ketamine  69
 neuropathic  1ȴ1
 nursing care  97
 orthopaedic  148Ƴȍ1 
see also 4steoarthritis�
 pain assessment  1ȶƳ1ȴ, 27, 28
 pain physiology  4, 8
 preventive analgesia  17
 psychological well being  96
Cimicoxib  58, 6ȶ
 cancer�associated pain  160
 long�term use  ȍ6
 osteoarthritis  29
Circulatory system see Cardiovascular system
Client Speciǻc 4utcome 2easures 
CS42�, 

chronic pain assessment in cats and dogs 
 27, 28

Clomipramine  7ȉ, 162
Codeine  ȍ4, 161
Colorado Canine Acute Pain Scale  189
Colorado +eline Acute Pain Scale  19ȉ
Colorado State Scale  1ȶ

Complementary therapies  1ȉȶ 
 acute pain  1ȉ7Ƴ9
 cancer�associated pain  163
 chronic pain  11ȉƳ14
 massage therapies  1ȉ6Ƴ7, 163
 orthopaedic pain  1ȍȉƳ1
 physiotherapy  1ȉȍƳ7, 11ȉ, 1ȍȉ
 
see also Acupuncture�
Constipation  46, 171
Continuous rate infusion 
CRI�, perioperative  19, 

ȶȉ, ȶ1
Corneal pain  14ȴ
Corticosteroids  7ȉƳ1 
 cancer�associated pain  161
 chronic pain  ȴȴ
 neuropathic pain  1ȴȶ
 opioid sparing eǺects  71
Cortisol secretion see Stress response
Cutaneous epitheliotrophic lymphoma  168
Cytokines, physiological response to pain  4
)egenerative Noint disease 
)/)�
 birds  181
 chronic pain  ȶ4
 nursing care  87
 nursing clinics  96Ƴ7
)elta opioid peptide receptors 
)4P�  4ȶ 
)ental pain  1ȴ7, 141
 basic routines  1ȴ8
 indications for analgesia  1ȴ7
 inǻltration anaesthesia  1ȴ9Ƴ4ȉ
 local anaesthesia  1ȴ8Ƴ4ȉ, 196Ƴ7
 rabbits  17ȶƳȴ
 regional analgesic techniUues  14ȉƳ1
)epression, role of nursing care  96
)eracoxib, osteoarthritis pain  29
)ermatological pain see Skin problems
)escending noxious inhibitory control 
)NIC�  

ȶȍƳ6
)examethasone  71, 161
)exmedetomidine  67Ƴ8
 cancer�associated pain  161
 neuropathic pain  1ȴȴ
 perioperative analgesia  ȶȉ 
)iet see Nutrition and nutraceuticals
)iǺusion catheters, thoracic pain  1ȶȶƳȴ
)ogs
 chronic pain  ȶ4, 26–7, 29, 31
 local anaesthesia  66
 NSAI)s  58–61

Index Pain Management.indd   204 19/12/2018   10:53

V
e

tB
o

o
ks

.i
r



205

Index

 nursing care  94
 nutrition  9ȶ
 ophthalmic pain  146
 opioids  49 
 pain assessment  17, 26–7, 189, 19ȶ, 194
 perioperative analgesia  17, 18, ȶ1
 speciǻc patient groups  75–6 
)rugs see Pharmacological treatment of pain  
)ull pain sensations, pain physiology  6

Ear procedures�aural pain
 acupuncture  1ȉ9, 114
 analgesic agents  78
 local anaesthesia  197Ƴ8
 perioperative analgesia  ȶȶ
Emergencies see 8rauma�emergency pain relief  
Enucleation  14ȴ, 147 
see also 4phthalmic pain�
Environmental enrichment and modiǻcation  

ȴ4Ƴȍ, 1ȉȉ
Epidural anaesthesia and analgesia  64, 1ȶȉ, 

199Ƴȶȉȉ
Epitheliotrophic lymphoma  168
Essential fatty acids, for orthopaedic pain  

149Ƴȍȉ
Ethics
 duty to assess pain  8Ƴ1ȉ 
 duty to treat pain  4
Etodolac, osteoarthritis  29, 30
Exercise
 nursing care  99Ƴ1ȉȉ
 orthopaedic pain  ȴȍ, 1ȍȉ
Exotic pets  18ȶƳ7
Extracorporeal shockwave therapy, orthopaedic 

pain  1ȍȉƳ1
Eye care  9ȴ
Eyelid blocks  14ȍ, 146 
see also 4phthalmic 

pain�
Eyelid entropion correction  146

+ast pain, acupuncture  1ȉȴ
+ear see Anxiety
+eeding see Nutrition and nutraceuticals
+eline gingivostomatitis  1ȴ8 
see also Cats�
+eline idiopathic cystitis  9ȶ
+eline 2usculoskeletal Pain Index 
+2PI�  28
+entanyl  50, ȍȶƳȴ
 birds  176
 cancer�associated pain  161

 intravenous infusions  49
 neuropathic pain  1ȴȴ
 neurotransmitter receptors  47
 perioperative analgesia  18Ƴ19
 trauma�emergency pain  11ȍ
+ibroadenomas, rats  184
+irocoxib  ȍ4, ȍ7, 58, 6ȶ
 osteoarthritis  29, 30
+lunixin, use in birds  178 
+ood see Nutrition and nutraceuticals
+ractures
 birds  18ȉ
 perioperative analgesia  ȶ1
 rabbits  17ȶ 

,abapentin  7ȴƳ4
 birds  178
 cancer�associated pain  162
 indications�contraindications  76
 neuropathic pain  7ȴ, 1ȴȶ
 orthopaedic pain  ȴȴƳ4, 149
 rabbits  170
,astric dilatationƳvolvulus 
,)V�  116
,astrointestinal system
 constipation�gut stasis  46, 171
 gut microbiota  9ȶ
 NSAI) contraindications  18
 opioids  46
 
see also Visceral pain�
,astro�oesophageal reǼux 
,4R�, opioids  46
,eriatric nursing clinics  96Ƴ7
,ingivitis  1ȴ8
,ingivostomatitis  1ȴ8
,lasgow Composite 2easure Pain Scale 


,C2PS�  9 
 Canine  17, 19ȶ, 194
 +eline  17, 19ȴƳ4, 19ȍ
 using  11Ƴ1ȶ
,laucoma  78, 14ȴ
,lial cells, central sensiti^ation  ȶ6
,lucocorticoids see Corticosteroids 
,lutamate, nociceptive pain  ȶ4 
,rapiprant  29, 6ȶ, 149
,reat auricular nerve blocks  197Ƴ8
,ut microbiota  9ȶ 
see also ,astrointestinal 

system�
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-aemostasis, disorders of  18 
-andling techniUues, low stress  9ȉ
-arnesses  88, 89
-ead trauma, opioids  4ȴ
-ead tumours  157
-eart rate, role in pain assessment  9
-elsinki Chronic Pain Index 
-CPI�  27
-ippocampus, pain physiology  7
-istamine release, opioids  44
-istory�taking
 cancer�associated pain  1ȍ4
 chronic pain assessment  ȶ6, ȶ8 
-ospitali^ed patients see Inpatient care  
-ousing, inpatient  87, 9ȍ
-yaluronan�hyaluronic acid 
-A�  ȴȍ
-ydromorphone  4ȍ, 177 
-ydrotherapy  1ȉȍƳ6
-yperalgesia  ȶȍ

Immobility, pain behaviour  9
Immune function, physiological responses to 

pain  4
InǼammatory conditions
 chronic pain  ȶ4, ȶȍ
 tumour�associated inǼammation  1ȍ4, 1ȍ7,

 1ȍ9
Infraorbital nerve blocks, dental pain  196Ƴ7
Inhalant anaesthesia  16, 19, ȶȉ, 47, 48, 69
 rodents  184Ƴȍ 
Inpatient care  87Ƴ8
 aural hygiene  9ȴ
 bedding�padding  87, 88Ƴ9ȉ
 eye care  9ȴ
 housing  87, 9ȍ
 nutrition  91Ƴȶ
 opioids  48
 oral care  9ȴ
 patient positioning  87
 peripheral venous cannulation  9ȶƳȴ
 stress and sleep  9ȴƳȍ
 toileting  9ȉƳ1
 turning  9ȉ
Insular cortex, pain physiology  7
Insulin resistance, physiological responses to 

pain  4
Intermittent positive pressure ventilation  19
International Association for the Study of Pain 


IASP�  ȴ

Intervertebral disc disease 
IV))�
 complementary therapies  1ȉ7Ƴ8
 neuropathic pain  1ȴȍƳ6
Intracranial disease, opioids  4ȴ
Intraocular pressure  78, 14ȴ
Intravenous administration routes
 lidocaine  6ȍƳ6
 opioids  48Ƴ9
 trauma�emergency analgesics  11ȍ

/oint replacement surgery  1ȍȉ

0appa opioid peptide receptors 
04P�  4ȶ, 47, ȍ4
0etamine  68Ƴ9
 acute musculoskeletal inNury  148
 cancer�associated pain  ȶȶ, 161
 indications�contraindications  76, 77
 intravenous infusions  49
 neural pathways  6
 neuropathic pain  1ȴȶ
 perioperative analgesia  17, ȶȉƳ1, ȶȶ, 69
 postoperative analgesia  69
 trauma�emergency pain  11ȍƳ16
0etoprofen  59, 6ȶ
 birds  177
 cancer�associated pain  160

Lactation, opioids  44
Laparotomy, analgesic agents  78, 79
Legal status, veterinary acupuncture  1ȉȍ
Lens luxation  78 
 
see also 4phthalmic pain�
Leucocytosis, physiological responses to pain  4
Levobupivacaine, adverse eǺects  66Ƴ7
Lidocaine
 birds  178
 intravenous  49, 6ȍƳ6
 local anaesthesia  19Ƴȶȉ, ȶ1, ȶȶ
 rodents  18ȍ
 transdermal  66
 trauma�emergency pain relief  116
Limbic system, acupuncture  1ȉ4
Liposomal bupivacaine  64, 6ȍ
Liver disease, analgesic agents  58–61, 74, 77
Liverpool 4steoarthritis in )ogs Uuestionnaire 


L4A)�  26
Local anaesthesia  6ȶ, 196
 administration routes  6ȴƳ6
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 adverse eǺects  66Ƴ7
 axillary brachial plexus nerve block  198
 birds  178
 cancer�associated pain  162
 dental pain  1ȴ8Ƴ4ȉ, 196Ƴ7
 ear procedures  78, 197Ƴ8
 epidural  64, 1ȶȉ, 199Ƴȶȉȉ
 femoral�sciatic nerve blocks  199
 indications�contraindications  75, 77
 laparotomy for triaditis  79
 lens luxation and glaucoma  78
 multimodal analgesia  16
 ophthalmic pain  14ȴƳȍ
 perioperative analgesia  14, 17, 19Ƴȶȉ, ȶ1, ȶȶ
 radial, median, ulnar, musculocutaneous 

 198Ƴ9
 rodents  18ȍ
 structureƳactivity relationship  6ȶƳȴ
Lumbosacral epidural morphine, thoracic pain  

1ȶȉ

2aladaptive pain see Chronic pain
2ammary gland, cancer�associated pain  157, 

18ȴƳȍ
2andibular nerve blocks, dental pain  140, 196
2andibulectomy procedures  1ȴ8
2anual bladder expression techniUues  91
2assage therapies  1ȉ6Ƴ7, 163
2avacoxib  ȍ7, 59
 cancer�associated pain  160
 long�term use  ȍ6
 osteoarthritis  29
2axillary nerve blocks, dental pain  196Ƴ7
2axillectomy procedures  1ȴ8
2edetomidine  67Ƴ8
 neuropathic pain  1ȴȴ
 perioperative analgesia  ȶȉ
2edian nerve blocks  198Ƴ9
2edication see Pharmacological treatment of 

pain  
2elbourne Pain Scale  1ȶ
2eloxicam  59–60, 6ȶ
 birds  177
 cancer�associated pain  160
 long�term use  ȍ7
 osteoarthritis  29, 30
 rabbits  170
2emantine, osteoarthritis  ȴ4
2ental nerve blocks  196

2etastasis of cancer  157
 perioperative analgesia  ȶȶ
2ethadone  49, 50
 cancer�associated pain  161
 neuropathic pain  1ȴȶ
 perioperative analgesia  17, 18, 19, ȶ1
 potency  47
 rabbits  170
2inimal alveolar concentration 
2AC� sparing 

drugs  16, 19, ȶȉ
2odulation, pain physiology  6Ƴ7
2orphine  50, ȍ1
 birds  176
 epidural, thoracic pain  1ȶȉ
 intravenous infusions  49
 perioperative analgesia  ȶȶ
 rabbits  170
2u opioid peptide receptors 
24Ps�  4ȶ, 46, 47, 

ȍȶ, ȍȴ, ȍ4
 gastric dilatation volvulus  116
 tapentodol  7ȶ
 tramadol  71 
 trauma�emergency pain relief  11ȍ
2ultidimensional pain scales�scoring systems  

9, 1ȶ
2ultimodal analgesia 
22A�  4Ƴ7
 cancer�associated pain  1ȍ6
 deǻnition  16
 N4LAN acronym  17
 osteoarthritis  ȴ4Ƴ6
 perioperative analgesia  16, 17, 19
 role of antidepressants  7ȉ
 role of opioids  4ȍ
2usculocutaneous nerve blocks  198Ƴ9
2usculoskeletal pain  ȶ4
 acute inNury  148
 cancer�associated pain  157
 chronic pain  148Ƴȍ1
2usic therapy  9ȍ
2yofascial trigger points 
28rPs�  ȶ6
 acupuncture  1ȉȴ, 1ȉ8
 chronic pain assessment in cats  ȶ8
 chronic pain associated with osteoarthritis  ȴȍ

Nalbuphine, use in birds  176 
Naloxone  46, 47
Nausea and vomiting
 nursing care  97
 opioids  46
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Neck tumours  157
Necrotic tumours  1ȍ4, 1ȍ6
Nerve growth factor antibody, osteoarthritis  ȴȍ
Neural pathways, pain physiology  4Ƴ7
Neuroimaging, cancer�associated pain  155
Neurological assessment, and sedative drugs  

4ȴ
Neurological toxicity, local anaesthesia  66Ƴ7
Neuropathic pain  ȶ4, ȶȍ, 1ȴ1Ƴȴ
 authorƶs perspective  1ȴ1Ƴȴ
 cancer�associated pain  157, 1ȍ8, 162, 16ȍƳ7
 Chiari�like malformation and syringomyelia

 1ȴ4
 complementary therapies  1ȉ7Ƴ8, 11ȶƳ1ȴ
 deǻnition  1ȴ1
 intervertebral disc herniation  1ȴȍƳ6
 steroid�responsive meningitis arteritis  1ȴȍ
 treatment of chronic pain  ȴ4
 tricyclic antidepressants  7ȉ
Neurotransmitters�neurotransmitter receptor 

systems
 central sensiti^ation  ȶȍƳ6
 complementary therapy eǺects  1ȉȴ, 1ȉ4,

 106, 1ȉ8
 opioids  4ȶ, 46Ƴ7, 50, ȍȴ, ȍ4 

 
see also 2u opioid receptors�
 pain physiology  6
Neutrophilia, physiological responses to pain  4
Nitrous oxide  69
N2)A 
N�methyl�Ȳ�aspartate� receptors  6, 

ȶȍƳ6
N2)A receptor antagonists  68Ƴ9
 cancer�associated pain  161
 ketamine  ȶȉ
 neuropathic pain  1ȴȶ
 osteoarthritis  ȴ4
 thoracic pain  1ȶȉ
Nociceptive pain
 osteoarthritis  ȶ4Ƴȍ
 perioperative analgesia  19
 pain physiology  4Ƴȍ, 6
 preventive analgesia  1ȍ, 16
Nociceptive withdrawal reǼexes 
N;R�, 

ketamine  ȶ1
N4LAN acronym 
NSAI)s, opioids, local 

anaesthetics, alpha�ȶ agonists, N2)A 
 antagonists�, analgesia  17

Non�cyclo�oxygenase anti�inǼammatory drugs  
ȴȉ

Non�steroidal anti�inǼammatory drugs 
NSAI)s�  
ȍ4Ƴ6

 acute pain  17, 18
 adverse eǺects  ȍ6Ƴ7
 birds  17ȍ, 177–8, 179
 cancer�associated pain  160
 chronic pain  29, 30, ȴȉ, 31, 32
 indications�contraindications  18, ȍ4Ƴ6, 75,

 77, 116
 long�term use  ȍ6Ƴ7
 mechanism of action  ȍ4
 multimodal analgesia  16
 neural pathways  6
 neuropathic pain  1ȴȶ
 orthopaedic pain  148, 148Ƴ9
 osteoarthritis  30, ȴȉ, 31, 32
 perioperative analgesia  16, 17, 18, ȶ1
 speciǻc drugs  ȍ7Ƴ6ȶ
Norepinephrine, pain physiology  7
Numeric rating scale 
NRS�, chronic pain  27, 28
Nursing care  1, 86Ƴ7, 1ȉȉ 
see also Inpatient 

care; 4utpatient care�
Nursing care plans  86
Nutrition and nutraceuticals
 birds  178 
 cancer�associated pain  163
 nursing care  91Ƴȶ
 orthopaedic pain  ȴȍ, 149Ƴȍȉ
 tortoises  187

4besity
 nursing care  97Ƴ8
 orthopaedic pain  ȴȍ, 1ȍȉ l
4esophagitis  1ȴȉ
4mega�ȴ fatty acids  ȴȍ, 163
4phthalmic pain  14ȶ
 bilateral lower lid entropion correction  146
 complementary therapies  1ȉ9, 114
 corneal pain  14ȴ
 enucleation  14ȴ, 147
 eyelid pain  14ȴ
 local anaesthesia  14ȴƳȍ
 opioids  4ȍ
 raised intraocular pressure  78, 14ȴ
4pioid analgesics  4ȶ, 47Ƴ8
 acute musculoskeletal inNury  148
 adverse eǺects  16, 17, 19, 4ȴƳ6, 44, ȍȶ
 birds  17ȍ, 176–7
 cancer�associated pain  161
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 indications�contraindications  75, 77
 metabolism�excretion  4ȶƳȴ
 multimodal analgesia  16
 neuropathic pain  1ȴȶ
 neurotransmitter systems  4ȶ, 46Ƴ7, 50, ȍȴ,

 ȍ4 
see also 2u opioid peptide receptors�
 osteoarthritis  ȴȴ
 perioperative  16, 17, 18Ƴ19, ȶ1, ȶȶ, 47Ƴ8
 speciǻc drugs  49Ƴȍ4
 synergistic sedation  16
 thoracic pain  119, 1ȶȉ
4pioid�sparing eǺects, corticosteroids  71
4ral care  9ȴ
4ral pain, complementary therapies  114 
 
see also )ental pain�
4rthopaedic pain  148
 acute musculoskeletal inNury  148
 birds  17ȍ
 chronic musculoskeletal disease  148Ƴȍ1
 complementary therapies  1ȉ8, 11ȴ, 1ȍȉƳ1
 nutraceuticals  149Ƴȍȉ
 speciǻc drugs  148Ƴ9, 149
 stem cell therapy  1ȍȉ
 surgery  1ȍȉ
 weight loss  1ȍȉ
 
see also 4steoarthritis�
4rthopaedic surgery, perioperative analgesia  

ȶ1
4steoarthritis 
4A�  ȶ4, ȴ6, 148, 1ȍȉ
 birds  17ȍ
 decision�making algorithms  31, 32
 multimodal analgesia  ȴ4Ƴ6
 nursing care of outpatients  96Ƴ7
 pain assessment in cats and dogs  ȶ6Ƴ9
 placebo eǺect  ȴ4
 PLA88ER acronym  36
 treatments  ȶ8Ƴȴ4
 types of pain  ȶ4Ƴ6
4steosarcoma  158, 167
4titis externa, acupuncture  114
4utpatient care  96
 ABC)E mnemonic  96Ƴ1ȉȉ
 geriatric and arthritis nursing clinics  96Ƴ7
4variohysterectomy, perioperative analgesia  ȶ1

Padding, use in nursing care  87, 88Ƴ9ȉ
Pain 
general�  1, ȶ
 deǻnition  ȴ
 duty to treat  ȴƳ4

Pain assessment
 birds  174
 cancer�associated pain  1ȍȴƳ4, 1ȍ7Ƴ8, 164
 osteoarthritis  ȶ6Ƴ9
 physiological responses to pain  4, 9
Pain assessment tools 
PA8s�  1, 7, 188
 acute pain  8Ƴ1ȉ
 chronic pain  1ȶƳ1ȴ, ȶ6Ƴ9 
 Colorado Scales  1ȶ, 189, 19ȉ
 ,lasgow Composite 2easure Pain Scales  9,

 11Ƴ1ȶ, 17, 19ȶ, 19ȴƳ4, 19ȍ 
 osteoarthritis  ȶ6Ƴ9
 perioperative analgesia  14, 17, ȶȉ
 Uuality of life scales  7, 1ȴ
 rabbits  169
 UNESP scale  1ȶ, 191
Pain behaviour  ȴ, 9
 birds  174Ƴȍ
 cancer�associated pain  1ȍ4
 cats  28
 pain scales�scoring systems  1ȉ, 28, 169
 rabbits  169
 reptiles  18ȶ
 rodents  18ȶ
Pain relief ladder, cancer�associated pain  1ȍ9, 

ȶȉ1
Pain scales�scoring systems see Pain 

assessment tools
Palmitoyl ethanolamide 
PEA�, osteoarthritis  ȴȍ
Palpation
 pain assessment  9, ȶ8
 perioperative analgesia  17
Pancreatitis  1ȉ8, 1ȶ6, 1ȶ8
 complementary therapies  113
 opioids  46
Paracetamol  7ȶ
 cancer�associated pain  160–1
 indications�contraindications  7ȴ, 75, 77
 orthopaedic pain  149, 149
 osteoarthritis  29, 30, ȴȴ
 perioperative analgesia  17, 18
 pharmacology  7ȶ
Paraneoplastic syndromes  1ȍȍƳ6
Pathological pain see Chronic pain
Patient positioning, nursing care  87
Pentosan polysulphate  ȴȍ, 149
Perception of pain  7
Peribulbar nerve block 
PBA�  144, 145
Perineural administration, local anaesthesia  6ȴƳ4
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Periodontitis  1ȴ8
Perioperative analgesia  14, ȶ1Ƴȶ
 administrative protocols  16Ƴ17
 castration and spay  ȶ1
 ear procedures  ȶȶ, 78
 ketamine  69
 laparotomy for triaditis  79
 lens luxation and glaucoma  78
 mass removal  ȶ1Ƴȶ
 orthopaedic surgery  ȶ1
 pre�emptive and preventive  1ȍ
 speciǻc drugs  18Ƴȶ1, 47Ƴ8
 thoracic pain  1ȶ1Ƴȶ, 1ȶȴ, 1ȶȍ
 
see also Postoperative analgesia;

 Premedication�
Peripheral sensiti^ation
 inǼammatory pain  ȶȍ
 pain physiology  6
 preventive analgesia  1ȍ, 16
Peripheral venous cannulation, nursing care  

9ȶƳȴ
Peritonitis  1ȶ6
Personality changes  1ȍ4 
see also Pain 

behaviour�
Pethidine  18, 50, ȍȴ
Phantom pain  8, 158
Pharmacological treatment of pain  4ȶ
 birds  17ȍ, 176–8, 179 
 cancer�associated pain  160–3
 osteoarthritis  ȶ9Ƴȴ4
 perioperative analgesia  18Ƴȶ1
 rabbits  170
 for speciǻc patient groups  74Ƴ9
 
see also specific drugs/classes of drugs�
Phenylbuta^one, osteoarthritis  29, 30
Physical examination
 cancer�associated pain  1ȍ4
 cats  ȶ7Ƴ9
Physical methods for alleviating pain  163, 178 


see also Complementary therapies�
Physiology of pain  ȴƳ4
 actions of speciǻc drugs  4ȶƳȴ
 bodily responses to pain  4, 7, 9
 neural pathways  4Ƴ7
 types of pain  7Ƴ8, ȶ4Ƴ6
Physiotherapy  1ȉȍƳ7, 11ȉ, 1ȍȉ
Placebo eǺect, osteoarthritis  ȴ4
PLA88ER acronym 
Plan, Anticipate, 8reat, 

Evaluate, Return�, osteoarthritis  36

Pleural eǺusion  1ȶȴƳ4
Pneumothorax  1ȶ1Ƴȴ
Polypharmacy, deǻnition  16
Polysulphated glycosaminoglycans, 

osteoarthritis  ȴȍ
Postoperative analgesia
 ear procedures  78
 ketamine  69
 laparotomy for triaditis  79
 lens luxation and glaucoma  78
 opioids  48
 thoracic pain  119Ƴȶȉ, 1ȶȶ, 1ȶȴƳ4, 1ȶȍ
Prayer position, pancreatitis  128
Prednisolone, osteoarthritis  30
Prednoleucotropin 
PL8�  29, ȴȴ, 71
Pre�emptive analgesia see Preventive 

analgesia  
Prefrontal cortex, pain physiology  7
Pregabalin 
 cancer�associated pain  162
 neuropathic pain  1ȴȶ
 orthopaedic pain  149
Pregnancy, opioids  44
Premedication   1ȍƳ16, 17, 18, 19, ȶȉ, ȶ1
 ear procedures  78
 lens luxation and glaucoma  78
 opioids  47 
Preventive analgesia  1ȍƳ16
 chronic pain  17
 deǻnition  1ȍ
ProNection, transmission of pain  ȍ
Psychological well being see ;ell being
Pu^^le feeders  9ȶ
Pyelonephritis  1ȶ9

6uality of life 
6oL� scales  7, 1ȴ
 cancer�associated pain  1ȍȴ
 chronic pain assessment  27

Rabbit ,rimace Scale  169
Rabbits  169Ƴ7ȉ
 dental pain  17ȶƳȴ
 fractures  17ȶ
 gut stasis  171
 speciǻc drugs  170
Radial nerve blocks  198Ƴ9
Radiotherapy
 side eǺects  1ȍ6
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Rats, mammary gland cancer  18ȴƳȍ
Recumbent patients see Inpatient care
Referred pain  7Ƴ8, 1ȶ6
Regional analgesia
 dental pain  14ȉƳ1
 thoracic pain  119Ƴȶȉ
Remifentanyl  ȍȴ
Renal homeostasis, use of NSAI)s  18
Reptiles
 pain behaviour  18ȶ
 shell trauma in tortoise  186Ƴ7
Rescue analgesia  17
Respiratory depression
 local anaesthesia  66Ƴ7
 opioids  16, 19, 4ȴ, 44, ȍȶ
Respiratory function
 pain assessment  9
 physiological responses to pain  4
 recumbent patients  88
Retrobulbar nerve block 
RBA�  14ȴƳ4
Road traǽc accidents, emergency analgesics  

118
Robenacoxib  ȍ7, 60–1
 cancer�associated pain  160
 long�term use  ȍ6Ƴ7
 osteoarthritis  29, 30
Rodents
 mammary gland cancer  18ȴƳȍ
 pain behaviour  18ȶ
Ropivacaine  6ȴ, 64, 66
Royal College of Veterinary Surgeons 
RCVS�  4, 

86

Sedative drugs
 cancer�associated pain  162
 fentanyl  19
 and neurological assessment  4ȴ
 synergistic sedation  16
 
see also specific drugs/classes of drugs�
Self�trauma, rodents  18ȴ
Sensiti^ation process, cancer�associated pain  

1ȍ8 
see also Peripheral sensiti^ation�
Septic abdomen  117Ƴ18
Serotonin
 pain physiology  7
 toxicity  71Ƴȶ
Sharp pain sensations, pain physiology  6
Simple )escriptive Scale 
S)S�, chronic pain  27, 

28

Skin problems
 complementary therapies  11ȴ
 recumbent patients  88, 89
Skin tumours, cancer�associated pain  157
Sleep deprivation, nursing care  94Ƴȍ
Soft tissue inNury, birds  17ȍ
Soft tissue sarcoma  166Ƴ7
Somatic pain, pain physiology  7Ƴ8
Spaying, perioperative analgesia  ȶ1
Spinal cord
 cancer�associated pain  166Ƴ7
 diǺerential diagnosis  1ȶ6
 local anaesthesia  64, 1ȶȉ, 199Ƴȶȉȉ
 pain physiology  ȍƳ6
Spleen, cancer�associated pain  158
SSRIs 
selective serotonin reuptake inhibitors�  

71Ƴȶ
Standing exercises, nursing care  88
Stem cell therapy, orthopaedic pain  ȴ6, 1ȍȉ
Steroid�responsive meningitis arteritis 
SR2A�  1ȴȍ
Stress response
 low stress handling techniUues  9ȉ
 metastasis of cancer  ȶȶ
 nursing care  9ȴƳȍ
 pain assessment  9
 physiological responses to pain  4, 97
Stress�induced analgesia  7
Stretching therapies, chronic pain  11ȉƳ1ȶ
Subarachnoid administration, local anaesthesia  

64
Subtenon nerve blocks, ophthalmic pain  144, 145
Surgery
 cancer�associated pain  163
 Noint replacement  1ȍȉ
 
see also Perioperative analgesia;

 Postoperative analgesia�
Synaptic plasticity, pain physiology  6
Synergistic analgesia
 perioperative analgesia  16, 19, ȶȉ, ȶ1
 trauma�emergency pain relief  11ȍƳ16
Syringomyelia, neuropathic pain  1ȴ4

8apentodol  7ȶ
8epoxalin, osteoarthritis  29, 30
8hermoregulation, eǺect of opioids  4ȍ 
8horacic pain  119Ƴȶȉ
 pleural eǺusion  1ȶȴƳ4
 pneumothorax  1ȶ1Ƴȴ
 trauma�emergency analgesics  1ȶ4Ƴȍ
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8oileting, nursing care  9ȉƳ1
8olfenamic acid  ȍ7, 61
 cancer�associated pain  160
 osteoarthritis  30
8opical medication, cancer�associated pain  163
8ortoises, shell trauma  186Ƴ7
8ouch therapies  1ȉ6Ƴ7, 163
8raǽc accidents, emergency analgesics  118
8ramadol  ȶȶ, 71
 birds  177
 cancer�associated pain  161
 indications�contraindications  75, 77
 orthopaedic pain  ȴȴ, 149
 rabbits  170
8ransdermal lidocaine  66
8ransduction, pain physiology  4Ƴȍ
8ransient receptor potential vanilloid�1 receptor 


8RPV�1�  4
8ransitional cell carcinoma  16ȍƳ6
8ransmission of pain, pain physiology  ȍƳ6
8rauma�emergency pain relief  11ȍƳ16
 Caesarean section  117
 dental pain  1ȴ8
 gastric dilatationƳvolvulus  116
 road traǽc accidents  118
 septic abdomen  117Ƴ18
 thoracic trauma  1ȶ4Ƴȍ
8riaditis, laparotomy  78, 79
8ricyclic antidepressants  7ȉ
 neuropathic pain  1ȴȶ
 serotonin toxicity  71Ƴȶ
 
see also Amitriptyline�
8umour�associated inǼammation  1ȍ4, 1ȍ7, 1ȍ9 


see also Cancer�associated pain�
8urning recumbent patients  9ȉ

Ulcerative tumours  1ȍ4
Ulnar nerve blocks  198Ƴ9
UNESP�Botucatu 2ultidimensional Composite 

Pain Scale  1ȶ, 191

Urinary catheters, nursing care  9ȉƳ1
Urinary system, eǺect of opioids  4ȍƳ6
Urticaria, opioids  44

Vagal tone, opioids  4ȴƳ4
Vedaprofen, osteoarthritis  30
Veterinary nursing see Nursing care  
Video�assisted thoracoscopic surgery 
VA8S�  

1ȶȉ
Visceral pain  1ȶ6Ƴ7
 acupuncture  1ȉ8Ƴ9
 analgesic options  127
 birds  17ȍ
 cancer�associated pain  157, 1ȍ8
 clinical signs  127
 complementary therapies  1ȉ8Ƴ9, 11ȴƳ14
 diǺerential diagnosis  1ȶ6
 feeding�nutrition  9ȶ
 lidocaine  ȶȉ
 oesophagitis  1ȴȉ
 pain physiology  7Ƴ8
 pancreatitis  1ȶ6, 1ȶ8
 pyelonephritis  1ȶ9
 septic abdomen  117Ƴ18
Visual analogue scale 
VAS�, chronic pain  27, 28
Vocali^ations  9
 
see also Pain behaviour�
Voltage�gated ion channels  5, ȶ4
Vomiting see Nausea and vomiting

;ell being
 chronic pain associated with osteoarthritis

 ȴ4
 nursing care  9ȍ, 96
;ind�up process, cancer�associated pain  1ȍ8
;orld -ealth 4rgani^ation analgesic ladder  

1ȍ9, ȶȉ1
;ound healing, complementary therapies  11ȴ
;ound soaker catheters, thoracic pain  1ȶȶƳȴ

=oung animals, use of opioids  44
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Edited by: Ian Self

Ian Self 
BSc BVSc PGCertVetEd FHEA CertVA DipECVAA MRCVS
Ian Self is a Liverpool graduate and an RCVS and European Specialist in 
Veterinary Anaesthesia and Analgesia. After graduation, Ian worked in mixed, 
small animal and emergency practice in Northwest England for 9 years before 
going back to academia to become an anaesthesia specialist. Ian is currently 
Associate Professor of Veterinary Anaesthesia and Analgesia at Nottingham  
Vet School; he has a keen interest in the assessment and treatment of acute 
and chronic pain and runs a busy pain management clinic.

The BSAVA Guide to Pain Management in Small Animal 
Practice is an essential reference guide for use in daily 
practice by all members of the veterinary team. 
Presented in an easy-to-read instructional format, this 
guide is intended to give practitioners practical 
information on pain management for small animals, 
including cats and dogs, birds, rabbits and exotic pets, 
with an emphasis on patient welfare and evidence-
based medicine. 

The early chapters lay the foundations of pain 
management, including the physiology of pain, acute 
and chronic pain, pharmacological treatment and 
physical treatment. The following chapters focus on 
particular pain scenarios, such as dental pain and cancer 
pain, using authors’ perspectives and case examples to 
enhance guidelines.

BSAVA Guide to 
Pain Management in  
Small Animal Practice
Edited by Ian Self
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