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Welcome

Joe M. Howell, bym
AVMA President-Elect

ood morning and welcome to the American

Veterinary Medical Association’s Twellth Annual
Animal Welfare Forum. It is my pleasure to welcome
you on behalf of the more than 66,000 members of the
American Veterinary Medical Association. The Animal
Wellare Forum is held each year as the highlight of the
AVMAs Animal Wellare Week, which is a series of
media events designed to promate the welfare of ani-
mals. Throughout the years, the Forum has served as a
useful platform for highlighting and exploring impor-
1ant animal welfare concerns atfecting many different
species. This year the AVMA is pleased to present “Pain
Management” in partnership with the American
College of Veterinary Surgeons and the American
College of Veterinary Anesthesiclogists.

Today's speakers will address the ethics of animal
pain management; pain and distress in agricultural,

laboratory, and companion animals; complementary
medical approaches 1o managing animal pain; the
managernen! of traumatic and chronic pain; and corol-
laries between pain in human neonates and pain in
animals. Autempting (o touch on all the welfare con-
cerns associaled with pain management during a one-
day Forum is incredibly ambitious. While we don't
pretend to have all the answers, the AVMAs Animal
Wellare Commillee has assembled an excellent panel
of speakers 10 review the primary issues and provide
all of us with scientifically based information that we
can use to understand and impreve pain management
in animals.

Our goal for this Forum, as it has been [or all pre-
vious Forums, is to promote the well-being of animals.
The AVMA is proud of the vital role veterinarians have
played in advancing pain management.

What is pain?

Sheilah Ann Robertson, BVMS, PhD

How do we define pain, can we recognize it, and can
we manage it effectively in animals? Important
advances have been made since the 1987 AVMA
Colloquium on Recognition and Alleviation of Animal
Pain and Distress.'

What is pain? A simple three-word question about
something so ubiquitous in life should be simple to
answer. If given cursory atlention, one might be Lempt-
ed to say, “everyone knows what pain is...it hurts!”
Now imagine il you had to explain to a person who was
incapable ol experiencing pain what it “felt” like.
Could you do that, and could you be assured that they
would then appreciate what it is like to experience a
blinding migraine headache that lasts for days? Just
like trying to describe to a person who has been blind
since birth what a blue sky “looks” like, the explana-
tion of pain is nol so simpte.

What is pain? Pain is an enormous health issue for
humans in the United States. There are an estimated 72
million surgeries performed a year, and these patients
require acute pain management.” Another 34 1o 50 mil-
lion people suffer {rom chronic pain, poor quality of
life, and lost work days at a cost of billions of dollars

From the Section of Anesthesia and Pain Management, College of
Velerinary Medicine, University of Florida, Gainesville, FL
312610-0136.

4

each year.”” The growing importance of pain in
humans is reflected by the increased number ol pain
specialists and pain centers, and the emphasis of
palients' rights to appropriate pain management. In
1699, the Joint Commission on Accreditation of
Healthcare Organizations defined new standards [or
the assessment and management of pain in humans.
Attention is focused net only on acute pain but also
end-of-life pain. The latter is rellected in the growth of
hospice programs in the United States from zero to
over 3,000 in the past 25 years.

Accurate stalistics encompassing the incidence of
pain in all animal species in the United States are dilfi-
cult to obtain. An estimated 1.25 million nonrodent
animals’ and 17 to 22 million rodents are used in
research each year, some ol which will undergo surgi-
cal procedures; a substantial number of pets {estimat-
ed at 40 million dogs and up to 60 million cats) will be
spayed or caslrated; and as many as 20% ol all dogs
may have some degree of chronic pain attributable to
arthritis." End-of-lile care including pain management
is an increasing challenge for companion animal vet-
erinartans.

To treat pain is humane. Animals play an impor-
tant role in our lives; they are our companions, they are
used in research and as a source of food, and because
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they are so important, we have a moral and ethical
obligation to protect them [rom pain and suffering.

The overwhelming scientific evidence supports
that animals can experience or {eel pain; it may not be
exactly the same as a human'’s experience, but there is
also no way of knowing if two humans have the same
pain experience after an identical injury. Animals live
in the moment and feel the pain “now” and, unlike
humans, cannot be comlorted by the knowledge that
things may be better in a few hours or tomorrow. By
accepting that animals feel pain, we can move on 1o the
more important issues ol defining, assessing, and
learning how to prevent and alleviate their pain.

This sentiment is reflecied in the AVMAS position
that states, “The AVMA believes that animal pain and
suffering are clinically important conditions that
adversely affect an animals quality of life.™

Perusal of the literature reveals volumes of work
spanning as far back as the Han dynasly in 154 BC
devoted to defining pain; this indicates that it is a long-
standing, difficult, and important issue. The word pain
is derived from the Latin “peone” meaning penalty and
the Greck “poine” referring to punishment. The
American Heritage Dictionary defines pain as “an
unpleasant sensation arising from injury, disease or
emotional disorder.” This is neither an accurate nor all
encompassing definition. A thesaurus offers some
alternative terms including discomfort, inconvenience,
malaise, and hell

The overall pain experience has three distinct
components. First, receplors that respond to heat,
pressure, and chemical stimuli are activated and pro-
duce a signal that is transmitled 1o the brain; this
process is termed nociception. Heal, pressure, and
chemical stimuli are potentially damaging and there-
fore termed noxious stimuli; the nerve endings that
respond to these are called nociceptors. The anatomic
{nerve endings and nerve pathways) and chemical
components needed for neciception are common to
humans and animals, and activity or signals within
these pathways can be measured. The second compo-
nenl is the perception of the unpleasant experience we
call pain. The International Association for the Study
of Pain has proposed a working definition of pain as
“an unpleasant sensory and emotional experience asso-
ciated with actual or potential tissue damage, or
described in terms of such damage.”" A recenl addition
states thal “The inability to communicate in no way
negates the possibility that an individual is experienc-
ing pain and is in need of appropriate pain relieving
treatment.”'®

The important point is that pain 1s a conceptual
sense, always subjective, always unpleasant, and is
classified as an emotional experience. For animals or
humans to experience pain there must be a functional
brain capable of interpreting the sensory inlormation
that arrives. Even though nociception is present, nei-
ther a human nor an animal can experience the pain of
a surgical procedure while under general anesthesia
because they are unconscious. There will be reflex
responses such as changes in heart rate and an increase
in blood pressure but no awareness of the noxious
stimuli. We do not know where these sensations arise,

and no specific pain center exists. This was clearly
demonstrated by the failure of surgical procedures that
destroyed specific parts of the brain in an attempt to0
abolish pain. New research techniques such as func-
tional magnetic resonance imaging and positron emis-
sion tomography scans suggest that diverse areas of the
brain are invelved.

Individuals learn to correlate pain with injury and
to avoid being subjected to it. We can never experience
someone elses pain, and it cannot be measured, so we
must accept that it is what the patient says it is. It is
immedialely obvious thal in nonverbal humans and
animals, the issue is quite different: pain is what we
interpret it o be and unique to each individual. The
reason that twe humans undergoing the same surgical
procedure may report dilferent experiences may have a
genetic basis. Opioid receptors are the site of action of
endogenous pain-relieving chemicals such as the
endorphins and exogenous drugs such as morphine.
Differences in the morphologic [eatures, numbers, and
distribution of these receptors have been reported,"
and this may also explain why there is a large variation
in the response to opieid drugs. The third component
of the pain experience is the response of the human or
animal to pain, and this involves changes in behavior.
Changes in behavior reflect a complex integrated
response, and it is important that we learn to interpret
these in animals, as they have no way of telling us
about their pain.

1l pain is se detrimental and the cause of so much
suffering, why does it exist? The answer wo this is sim-
ple. When a human or animal touches something ho,
there is a reflex withdrawal so that tissue damage is
prevented; this also registers as “feeling hot,” but
unless a burn occurs. this feeling is fleeting, and nor-
mal sensation quickly returns. This is termed physio-
logic pain and is essential for survival. If tissue damage
does occur, pathologic or clinical pain ensues and is
predominantly a result of inllammaltion. The sensation
of pain can be localized 1o the injury site. Although
touching the area before injury would not provoke a
sensation of pain, the injured area becomes sensitized,
and the same touch now registers as being painful; this
is termed hyperalgesia. Uninlerrupted signals from
necicepiors in the injured area can rewire or “wind-up”
the nervous system so that other distant sites in the
body become more sensitive. A main goal of pain man-
agement is to block the incoming signals before they
can da their damage.

Often there is a correlation between the amount of
damage or injury and the duration and sensation of
pain. For example, the pain from a needle prick may
last for seconds or minutes, whereas the pain from a
skin laceration should have abated within one or two
days. However, one perplexing type of pain is neuro-
genic pain. Pain may be the patient’s primary com-
plaint, yet no injury has occurred, and no source of the
problem can be seen; a good example of this would be
a patient with back pain in which no abnormalities can
be found even with sophisticated computerized tomog-
raphy scans or magnetic resonance imaging. Another
example is phaniom limh pain when the patient may
describe ¢xcruciating pain in a limb that is no longer
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there. The pain is real, but we cannot detect a cause for
it. It is likely that this type of pain is greatly overlooked
in animals and may explain why some animals become
aggressive for no apparent reason. Pathologic pain
appears to serve no beneficial function and should be
treated aggressively.

Some other useful terms to become familiar with
include somatic pain, which refers to pain originating
from the periphery (skin, muscle), and visceral pain,
which arises from the abdominal and thoracic cavities
These two types of pain have different qualities and
may require different types of drugs for their treatment.
Another distinction can be made between acute and
chronic pain. The first is most often associated with
injurv or surgery and has a predictable duration.
Chronic pain is ongoing, often intermittent, and may
persist for months or years; it may be associated with
cancer or arthritis or have begun as acute pain.
Chronic pain may also arise spontaneously with no
apparent cause (neurogenic pain). A good working
knowledge of the processes associated with pain is
essential for diagnosis and successful treaument.

Why is it important to treat pain? The most obvi-
ous answer to this is that pain causes suffering, and we
have a moral obligation to treat it. Other reasons are
that unrelieved pain can result in weight loss, muscle
breakdown, impaired respiratory function, increased
blood pressure, and long periods of convalescence.
Failure to manage pain may lead an animal to self-
mutilate and lay the foundations for developing chron-
ic pain. An important study" highlighted the relation-
ship between analgesia and tumor metastasis. Two
groups of rats with mammary adenocarcinoma under-
went surgery; one group received morphine, and the
other did not. The rats that received morphine before
surgerv had a 70% lower rate of tumor spread.

Another important question to ask is “Can we
measure pain?” We can only claim to have effectively
managed pain if we can accurately assess it.
Professionals that deal with pain, be they physicians or
veterinarians, have a scientific background, and their
approach to many diseases or ailments is to measure
something in the ailing patient and compare this with
what would be considered normal. We can measure
many things, including blood pressure, weight, tem-
perature, the number of white cells in the blood, and
the amount of oxygen or acid in the blood. All these
have a unit attached to them and are completely objec-
tive measures. What is the unit of pain? There is none.
We cannot easily or objectively measure it, and as Lord
Kelvin stated in 1883, “1 often say that when you can
measure what you are speaking about and express it in
numbers you know something about it; but when you
cannot measure it, when you cannot express it in num-
bers, your knowledge is of a meagre and unsatisfactory
kind: it may be the beginning of knowledge, but you
have scarcely in your thoughts, advanced to the stage
of science, whatever the matter may be.”"”

The good news is that we are making progress and
improving our ability to recognize and maybe even
quantitate pain in animals and nonverbal humans.
Although indirect assessments such as measuring
changes in heart rate, blood pressure, and body weight

may be useful, the biggest advances in the veterinary
field have come from behavioral studies. Dedicated
groups of researchers carefully scrutinize changes in
behavior after procedures considered painful and look
at the ability of analgesics to restore normal behaviors.”
It must be emphasized that species-specific work must
be performed, and we must avoid anthropomorphism.

Behavioral responses to pain vary greatly between
species and even within a species. Much of this can be
linked to the animals evolutionary place in the food
chain. Horses can escape danger by fleeing, and
exhibiting signs of pain would rarely put them in dan-
ger because predators do not hunt domestic horses.
Abdominal pain in horses can result in spectacular and
violent behavior with the horse throwing itself to the
ground, rolling, and kicking. This is impossible to
overlook and rarely mistaken for anvthing other than
pain. At the other end of the spectrum is the rat or
mouse. Unless one has spent a lot of time studying the
normal behavior of these animals, it is difficult 1o
determine whether they are experiencing pain. Because
they are preyed upon, overt signs of pain or injury will
draw attention from predators, so they are good at dis-
guising their pain. They often become immobile and
hide. Meticulously conducted behavior studies' have
correlated decreased grooming, abdominal pressing,
and back arching with pain in rats, but these signs are
subtle and easily missed by an inexperienced observer.

Progress in alleviating pain in animals has been
made; there is an increased emphasis on pain manage-
ment in the veterinary curriculum that is spilling over
into clinical practice, and new graduates are more like-
ly to use analgesics.”” The area of laboratory animal
medicine is also expanding, and our understanding ol
pain in research animals is growing. As far as we have
come, we would be naive to think our job is done, but
I {eel confident that the profession can rise to the chal-
lenge and continue to improve the welfare of both ani-
mals and humans.
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Pain management in laboratory animals—
are we meeting the challenge?

Sheilah Ann Robertson, BVMS, PhD

Before answering the question “Are we meeting the
challenge of pain management in laboratory ani-
mals?” we must examine the role of research animals in
society. Animals play important and diverse roles in
our lives. The list is long but includes pets considered
as family members, highly trained search and rescue
animals, Seeing Eye and therapy dogs, sporting ani-
mals including racehorses and Greyhounds, and the
farm animals that provide us and other animals with
food. Although many people oppose the use of animals
in research, animals continue te be essential in medical
research for the benefit of not only humans but also
other animals. The purpose of this article is not to
debate the ethics of animal use in research but to dis-
cuss their pain management in such an environment.

There is considerable misinformation surrounding
the use of animals in research, but because of insight,
increased knowledge, and changes in attitude toward
the animals whose lives we depend on, many proce-
dures that were performed in the past are no longer
entertained. As researchers, we must learn from past
mistakes and continue the quest of improving the lives
of research animals.

Because biomedical research depends on public
support, it is important for scientists to be open and
honest. A common question is “What sort of numbers
and which type of animals are involved?” Recent sta-
tistics available from the USDA indicate that approxi-
mately 1.3 million animals/y are used in research.'
Although likely to change because of recent legisla-
tion, the USDA does not currently include rodents in
their reports. The US Congress Office of Technology
estimates that the number of rats and mice used for
research is between 17 and 22 million, with 60%
involved in pain-free studies. This leaves at least eight
to 10 million animals that must receive adequate pain
reliel as part of their overall care, and if there are
flaws in the system, the magnitude of the problem is
obvious.

From the Section of Anesthesia and Pain Management, College of
Veterinary Medicine, University of Florida, Gainesville, FL
32610-0136.

It is important to emphasize that advances in our
current knowledge of vaccines, cancer therapy, dia-
betes, and acquired immunodeliciency syndrome
could not have been achieved without animals. There
has been much emphasis in the research arena regard-
ing reduction in the number of animals used, replace-
ment with nonanimal models, and refinement of
research protocols to reduce pain, stress, and suffer-
ing. Reduction in numbers has occurred, with a
decrease of 40% over the past 25 years. There is no
doubt that easily searched electronic databases have
helped to reduce the number of duplicated studies.
Despite replacement with computer models, tissue,
and organ culture, many future medical break-
throughs will continue to depend on live animals.
Therefore, we must focus our efforts on refinement
and specifically on learning more about the recogni-
tion and alleviation of pain in these animals. To
require minimization of pain and distress presupposes
that one can recognize pain and distress in animals
when it occurs.’

It should be regarded as a privilege, not a right, to
use animals for research, and we have an ethical oblig-
ation to take steps to relieve pain in animals that we
use for our own benefit.’ It is my contention that no
matter the number of animals used, each and every one
deserves humane treatment and adequate pain man-
agement regardless of the effort and cost.

In an ideal world, all research animals would be
protected from pain and suffering. There would be the
following:

1) Comprehensive and enforceable laws and regula-
tions.

2) Infallible techniques to assess pain and suitable
easily administered pain-relieving drugs.

3) Adequate availability of highly trained individuals
who recognize and treat pain and oversee all
painful procedures.

4) Highly compassionate researchers who are open to
ethical discussions and are flexible about incorpo-
rating new anesthetic and analgesic techniques
into their protocols.
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5) A universal agreement that poor pain management
leads to poor science.

Most research animals receive good care, bul we
do them a disservice if we believe that we live in an
ideal world. The merits and limitations of the current
situation and the challenges we face must be openly
discussed.

The laws governing research animals are compre-
hensive and an important part of guaranteeing animal
wellare. The Animal Wellare Act (AWA) applies Lo all
research {acilities irrespective of their source of fund-
ing. It is also imperative that there are ways to enflorce
the law. Within the USDAs Animal and Plant Health
Inspection  Service, the Investigational and
Enforcement Services assist in achieving compliance
with regulations, and they have the power to prosccute
violators.

The AWA requires the use of anesthetics and anal-
gesics for potentially painful procedures in all desig-
nated animals. At this time, designated animals include
dogs, cats, farm animal species, nonhuman primates,
marine mammals, guinea pigs, hamsters, gerbils, and
rabbits and excludes rodents and birds. With new leg-
islation, rais, mice, and birds will be included in the
USDA regulatory oversight, and this will offer protec-
tion 1o animals that are used in facilities that do not
have US Public Health Service funding. Although there
is no reason to exclude these species, many are already
protected because research facilities are registered with
the USDA and must have an Institutional Animal Care
and Use Committee (JACUC). An IACUC must be in
place at any [acility that conducts research funded by
the US Public Health Service (which includes the
National Institutes of Health, FDA, and Centers for
Disease Control). These committees should not differ-
entiate between species when it comes to their care and
welfare. Including birds and rodents in annual reports
will inerease the burden on researchers and institutions
but may not impact animals’ care.

The 1ACUC are the most important instrument of
animal welfare oversight within research instivtions in
the United States.* An 1ACUC must include a veteri-
narian and at least one member that is not affiliated
with the facility. A diverse membership with broad and
differing perspectives is imporlant so that both the sci-
entific and public communities are well served.
Although controversial, public meetings can be more
beneficial than detrimental, because the research com-
munity should not be seen as trying to hide something,
The ITACUC must ensure that everyone involved in ani-
mal research is adequately trained and that appropriate
anesthetic and analgesic protocols are used. The
required amount of training varies between countries;
in the Netherlands, scientists embarking on animal
research must take a comprehensive three-week
course. 1t seems acceptable that a considerable amount
of time is invested in training researchers who intend
to spend their careers performing studies in animals.

Scientific journals can play a major role in ensur-
ing the humane care ol animals. Editors should require
documented prool that all procedures were approved
by institutional commitees and followed by the
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researchers. All manuscripts that contain procedures
involving unnecessary pain and suffering should be
rejected.

Poor pain management may invalidate research
results. Pain initiates a siress response that alters meta-
holic and hormonal balance, often leading to a state of
catabolism. In addition, pain causes an increase in
hearl raie and bleed pressure, and il researchers use a
live animal model to study cardiovascular drugs but
fail 10 control pain, how can they dilferentiate between
drug effect and the changes caused by pain? The
melastatic enhancing effects of surgery in rats with
mammary adenocarcinoma can be decreased by anal-
gesics including morphine, fentanyl, and the local
anesthetic bupivacaine, highlighting the need to
account for the effect of pain alone in cancer research.>

Although important, laws, regulations, and extra
paperwork are not the whole answer to improving the
care of research animals. The way to improve pain
management in research animals is to train more spe-
cialists in this area, learn mare about species-specific
pain behavior, and develop efficacious drugs that are
easily administered.

The American College of Laboratory Animal
Medicine (ACLAM) was lounded in 1957, and while
there are over 700 board-certified specialists, there is a
need for many more. Veterinary students must be alert-
ed to this important avenue of specialization during
their training. The ACLAM mission stalement declares
its commitment Lo advancing “the humane care and
responsible use of laboratory animals through certili-
cation of veterinary specialists, professional develop-
ment, education and rescarch.” A comprehensive anes-
thesia and pain curriculum should be included in this
training program.

One ol the biggest challenges facing the profession
is accurately recognizing pain in animals. As previous-
ly stated, effective pain management can only be pro-
vided if we can assess pain reliably. Because there is no
such thing as a pain meler, we must observe animals
and make decisions regarding their level of pain. These
observations must be based on well-conducted studies
that describe the specific behaviors for that species and
for the type of pain (eg, acute vs chronic and abdomi-
nal vs musculoskeletal}.

If two untrained observers arbitrarily look al an
animal and make a subjective decision, not only may
there be no consensus, but they may both be incorrect.
This would be no different from asking two ordinary
people Lo critique an abstract painting and decide its
merits, with one calling it a masterpiece and the other
claiming their five year old could do better. It must
again be emphasized that these pain behaviors are
species-specific; horses and dogs display different
behaviors in response to pain, compared to a mouse or
rat. The complexity of pain behaviors has been well
documented by Roughan and Flecknell” at the
Comparative Biology Center based at the Medical
School in Neweastle upon Tyne, UK. Because of their
work in rats, video clips are now available to teach
researchers how to recognize pain behaviors; reviewing
the videos takes time and patience as some signs are
subtle and of short duration. Responses 1o pain are not
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only species-dependent but also procedure-specific.
Similar surgical procedures on different strains of rats
produce dissimilar reactions, and different surgeries on
the same strain produce a different range of behaviors.

Holton et al® developed scoring systems [or acute
pain in dogs. Their work also reveals the need for
detail: they began with 279 words and expressions,
which have since been reduced to 47 reliable words in
7 categories such as posture, mobility, response to
touch, and interaction with people. It is obvious that
much more work is needed in these areas.

Despite the difficulty in recognizing and assessing
pain, this must not be used as an excuse not Lo treat it.
The benelit of the doubt must always go to the animal,
and often the improvement alier intervention is star-
iling.

An important area of research is assessing the
efficacy of different analgesic drugs in each species.
This leads us (o the dilemma of inflicting pain so that
we can study it. However, wilh stringent guidelines
this is possible, and much can be learned from com-
paring past techniques with new ones so that a true
control group that receives no analgesics need not be
used. We must find the correct dose for a wide vari-
ety ol sitvations and learn how often and for how
long these drugs should be used. This will be differ-
ent for minor versus major surgery and different lor
acute and chronic pain. There will be differences
between animals within a species even when they are
subjected to the same procedure. Although guidelines
can be given, pain is unique to each individual, and
we must accept that a one-size-[its-all approach will
not work.

The dangers ol extrapolaling across species
boundaries can be demonsirated repeatedly. Moon et
al’ demonstrated that the requirements for fentanyl in
pigs were much greater than in humans and other
species.” The uptake of [entanyl from a transdermal
patch system differs greatly between cats, dogs, and
horses.”" Cats are unable to converl morphine to M-
6-G." a metabolite that is responsible for much of mor-
phines overall pain relieving properties in humans,
and analgesic studies suggest that morphine is less
effective in cats than in other species. The effective
dose of the nonsteroidal anti-inflammatory agents
carprofen and ketoprofen are five 1o seven times
greater in rats than in dogs,” and the ability to tolerate
the long-term use of these drugs varies greatly between
species.

Administering drugs to large groups of small
mammals can be challenging, The logistics of individ-
ually handling hundreds of rats or mice to give a SC
injection must be considered. Also, is it ideal to pick
up and restrain an animal that has undergone major
surgery so that vou can inject it at the designaled
time? Additionally, noncompliance to pretocols is
more likely if drugs must be given at set intervals and
one treatment time is 2 am. In light of these dilemmas,
what can be done o improve these aspects of pain
management?

Noninjectable routes of administration are promis-
ing. Paiches containing the opioids fentanyl and
buprenorphine that can be applied to the skin and left

in place for several days are available and could be
medified 10 suit a wide range of species. Use of
buprenorphine gelalin cubes appears promising in
rodenis.” Placing draps of buprenorphine into a cat’s
mouth appears to be as effective as an 1M or IV injec-
tion and is surely more acceptable to the cai.” Other
transmucosal routes including intranasal adminisira-
tion have been studied.”

Patient-controlled analgesia ts a commonly used
technique in humans, With these systems the patient
can self-administer drugs on demand, vesulting in
increased patient satisfaction, better pain management,
and olten lower overall consumption of drugs because
they are used when the patients need them rather than
given on an arbitrarily set schedule. Initially, one may
think that this system could never work for animals.
However, both lame chickens and arthritic rats can
learn 10 self-administer or self-select food or water con-
taining analgesic drugs." "

The care of laboratory animals has advanced great-
ly, but there is much to be done in the areas of recog-
nition, species-specific pain studies, and development
of new drugs and admintstration techniques. With
enthusiastic researchers and adequate funding, these
areas will be actively developed in the [uture.
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Pain and distress in agricultural animals

Wendy J. Underwood, pvm, MS$, DACYIM

Public concern over the use and treatment of agri-
cultural animals has increased since the 1994 pub-
lication of Ruth Harrisen’s Animal Machines—The New
Farming Industry.' In this book, Harrison expressed
concerns aboul farm animal care and use issues.
Presently, in the United States, discussions addressing
these same issues are in progress. Questions involved
include: 1} Do farm animals experience pain and dis-
ress? 2) How can pain and distress be recognized? 3)
What causes pain and distress? 4) How can pain and
distress be managed? and 5} What improvements can
be made to control pain and distress? The purpose of
this article is to address these questions, to increase
awareness ol agricultural animal production and wel-
(are, and 1o siress the need f[or the adoption of produc-
er-developed guidelines on agricultural animal care
and use.

Do Farm Animals Experience Pain
and Distress?

Pain, according to the International Association
for the Study of Pain, is defined as “an unpleasant sen-
sory and emotional experience associated with actual
or potential lissue damage, or described in terms of
such damage.™ This deflinition is subjective and reflers
to the human quality ol emotion. The USDA:Animal
Plant Health Inspection Service has draflted the follow-
ing working definition {or distress: “Distress is a state
in which an animal cannot escape from or adapt to the
internal or extevnal stressors or conditions it experi-
ences, resuiting in negative effects on its well-being.”
[t is also beneficial to undersiand what a painlul pro-
cedure is. The Animal Welfare Act defines a painful
procedure as one that would reasonably be expected 1o
cause more than slight or mementary pain or distress
in a human being to which that procedure was
applied.* The assumption, described by the New South
Wales Animal Research Act of 1990, is that animals
experience pain in a manner similar to humans.’ 1t is
not possible for a human being to understand the
nature of another species’ life experiences without the
introduction of some bias.®

From Veterinary Resources, El Lilly und Company, Indianapotis, IN
46285,

The suggestion that the experience of pain in ani-
mals is different [rom that in humans is based primar-
ily on the human expectation or aniicipation of pain.’
Although animals may not necessarily have an “antici-
pation” of pain, they do experience distress as a condi-
tioned response; that is, the effect caused by cerlain
repealed velerinary care.

The study of pain has led to a progressive devel-
opment in the understanding of pain and its pathways.
Anatomic dilferences between species appear 1o repre-
sent “degrees ol neurologic differentiation” rather than
“differences in the sensation of pain.™ Vertebrate ani-
mals appear to have similar nociceptive pathways that
assimilate pain in a similar manner.

How Can Pain and Distress
Be Recognized?

Pain can be dilficult to recognize because, in evo-
lutionary terms, exhibiting an abnormality may result
in nonsurvival. 1t would be wrong, however, 10 assume
that because evidence of pain is not observed, it does
not exist. In fact, studies have revealed that pain may
be too subtle to detect by visual observation.” In fact,
under painful conditions, changes such as heart rate,
blood pressure, temperature, activity level, body
weight, and food intake have been measured and eval-
uated. Farm animals undergo these changes as well as
changes in appearance, behavier, menal status, pos-
ture, lacial expression, response to handling, and
vocalization. Recognizable signs of pain vary between
species and between individuals within a species. No
sign may be singly diagnostic.

Cattle—Catutle may vocalize {grunt, bellow), grind
their teeth, be reluctant to move, change their facial
expression, and have an identifiable decrease in pro-
duclion.

Swine—Swine may vocalize (squeal, bark), fail 10
rise when approached, have no response 1o removal of
pen mates, and become irritable or even aggressive,

Sheep—Sheep may vocalize (bleat), grind their
teeth, change their facial expression, appear dull or dis-
interested, or stand away {rom the [lock.

Goats—Goals may vocalize, grind their teeth,
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have rapid and shallow breathing, change posture fre-
quently, and appear agitated (foot stamping). Dairy
goats will quickly decrease production and lose body
condition.

Poultry—Poultry may have postural changes,
escape reactions, vocalizations, and excessive head and
body movements. Birds with chronic pain may exhibit
a passive immobility characterized by a crouched pos-
ture with closed eyes and head drawn into the body.”

What Causes Pain and Distress?

Lameness in cattle—Lameness in cattle is a wide-
spread condition." Recent studies' suggest that chron-
ic lameness produces a long-term centrally mediated
decrease in pain threshold. For example, pain thresh-
olds were reduced in unilaterally lame cows on day 28,
compared with normal cows, even when healing had
occurred.”

Degenerative joint disease in poultry—This con-
dition, also referred to as splay leg, is widespread in
certain strains of intensively reared birds.

Systemic illness—More common farm animal ill-
nesses include displaced abomasums in dairy cattle,
bloat in beef cattle, enteritis in chickens, pregnancy
toxemia in goats, and respiratory disease in swine,

Mastitis—Mastitic udders of sheep with blue bag
(Staphvlococcus aureus mastitis) or dairy cattle with
Escherichia coli infections appear quite painful.

Standard agricultural practices, or those practices
performed as part of normal animal husbandry, may
cause pain and distress in farm animals. In the United
States, these practices may be performed with little or
no anesthesia:

Castrauon—Castration is performed to prevent
genetically inferior males f{rom reproducing, to
decrease aggression, to increase growth efficiency, to
decrease undesirable attributes (such as boar taint or
denser hide and meat), and to increase market price
and human safety.

Dehorning—Dehorning is performed to decrease
the incidence of tissue damage and to increase human
safety. Adult animals should always be provided anes-
thesia, analgesia, or both.

Branding—There are two methods of branding
currently used: hot and freeze branding. Hot branding
is painful and damages the hide. Freeze branding caus-
es less pain and does not damage the hide, but it can be
more difficult to see. Face branding is another form of
branding, but it is no longer considered acceptable in
the United States.

Beak trimming—This common practice for com-
mercially raised chickens and turkeys is performed to
decrease the incidence of feather picking, cannibalism,
aggression, and death within the {locks. Beak trimming
involves removal of approximately one hall of the
beak, using a combination of cutting and cautery. Birds
are often immobile during this procedure and appear
to have little short-term pain. However, physiologic'

and behavioral evidence'” now suggests that pain and
heightened beak sensitivity persist for several weeks or
months [ollowing beak trimming.'

Tail docking—Tail docking is a common practice
in swine and sheep and has become more popular in
dairy cattle. In swine, tails are docked to prevent tail
biting. In sheep, tails are docked to prevent tly strike
and to prepare animals for local fairs. Current debate
continues as to whether vaginal prolapse in sheep is
related 1o short docks. Dairy catile tails are docked to
prevent dirt and manure from being flung into the
milker’s face and to prevent zoonotic disease (eg, liste-
riosis).

Transportation—Movement, restraint, and trans-
portation of production animals are necessarv and
essential for production, animal health, and human
safety. Some amount of stress is unavoidable.
However, handling and transportation may also be a
source of pain or distress. Animals in transport can
experience both psychological and physiologic
stress.'” Psychological stress can result from the sheer
novelty of a new environment, restraint, or contact
with people

Handling—Animals may be reluctant to move,
especially in poorly designed facilities. Consequently,
handlers may resort to use of electronic or physical
stimulation that causes pain, distress, frustration, and
confusion when used improperly. Hyperresponsive ani-
mals may become frenzied and even dangerous.

Management and husbandry practices may also
cause pain or distress in farm animals. Clearly, man-
agement practices that induce pain are both counter-
productive and counterintuitive to farm production.
However, the general public may view several produc-
tion practices to be potentially distressful.

Cattle feedlot confinemeni—Beel catile may
spend from 100 to 250 days in {eed yards where ani-
mals are collected in large groups and fed finishing
rations. Feedlot pens hold from 100 to 600 head of
cattle and are large enough to allow for individual
interactions and social territeriality. Food, water,
shelter, balanced rations, and health care are provid-
ed. However, extreme heat, extreme cold, and mud
can be potential problems, especially in parts of the
country where high temperatures and heat are not
unusual.

Dairy cattle tie stalls—Adult dairy cows may be
housed in tie-stall {acilities, sometimes for prolonged
time periods to protect the animal from extreme
weather. Does prolonged restraint housing cause pain
or distress? Certainly hock abrasions, abscesses, and
leg and teat injuries are more likely to occur in poorly
designed stalls. Whether or not prolonged restraint
causes distress has not been indicated. The use of tie-
stalls I“ha\s decreased with the development of free
stalls.

Swine gestation crates—Most modern swine pro-
duction systems house sows individually in indoor
crates to reduce aggression, injury, and feed stealing.”
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Results of one study indicated that individually housed
sows have improved reproductive performance.®
However, in most systems, individually crated animals
are unable 1o turn around or to explore their environ-
ment. Does this environment cause distress? In some
areas, extensive swine production systems can be a
viable and economical alternative.™

Poultry batteries—Today, most poultry operations
use multiple hen battery caging. Typical industry space
guidelines for egg-producing chickens are 0.67 t0 0.83
[/bird. Behavioral problems such as decreased brood-
iness and increased aggressiveness are associaled with
increased density.” An extreme form of hysteria can
develop with certain genetic strains.””

Induced molting—Induced molting is a common
practice in egg-producing facilitics. Most molting pro-
grams involve feed withdrawal with or without light-
ing reductions lor one o two weeks, Birds can lose up
10 35% of body weight, and mortality rate can be 1 10
2%." Mortality rates are greatest just alter feed with-
drawal. Birds should be culled before induced molting
to decrease the number of deaths {rom starvation.”
Proponents of the practice emphasize that body weight
is quickly regained and that life expectancy is increased
by more than 50%."

The treatment of farm animals in exhibitions, fairs,
and shows has received some attention in recent years.
Animal tampering includes administration of illegal or
illicit compounds (corticosteroids), forced exercise for
animals, alteration of health and transportation
records, and physical alterations including SC injec-
tions of saline and water overloading to improve body
weight and appearance.

How Can Pain and Distress
Be Evaluated and Managed?

Belore pain or distress can be managed, it must be
recognized and assessed. Pain assessment is dilficult,
because illness or depression can cause similar behav-
iors, and the source, location, and intensity of pain
may not be readily identifiable. Assessment can be
improved by using several different indices [or assess-
ment.” The assessment of pain should not be influ-
enced by the emotional state of the assessor, and a dis-
tinction should be made between what an animal may
feel and what a human who observes the animal may
feel. ™

Controt of pain in [arm animals can be complex
and controversial. Faciors to consider include the
animal and its needs, the production system, and the
availability and economic implications of interven-
tions.” In addition, managerial compliance, employ-
ee Llraining, and monitoring of results are critical.”
The first step is to acknowledge the possibility of
pain, the second step is to train personnel to recog-
nize pain and distress, and the third step is to insu-
tute effective methods 10 relieve pain and minimize
distress.”

Removing environmental stress helps reduce anxi-
ety and lessens some forms of pain.® Providing a stall
or pen companion may reduce pain and distress in cat-
tle, small ruminants. and swine.
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Transportation stress can be improved by nol over-
crowding and by avoiding movement in extreme
wealher. Sick or injured animals should be treated
rather than transported whenever possible.

Improved productien practices can often eliminate
pain and distress. Good husbandry sustains and
improves the health and well-being of the animal.
These practices include proper housing, handling,
movement, and husbandry Regarding standard agri-
cultural practices, Bath and Albright suggest that min-
imizing pain requires that “it is done for the right rea-
son, by the best method, using correct equipment, at
the right time, and 1o the right class of animal.”¥
Personnel must be properly trained, and follow-up
must be confirmed.

The use of anesthetics and analgesics can help to
control pain. Unforlunately, few anesthetics or anal-
gesics are labeled for use in [ood animals. In 1994, the
Animal Medical Drug Use Clarification Act” allowed
for extralabel use of compounds in food animals. A rea-
sonable withdrawal time must be applied; however,
pharmacokinetic information {or these drugs in pro-
duction animals is limited.

What Improvements Can Be Made
to Control Pain and Distress?

Improvements can be made in genetic selection,
training ol personnel, animal handling, animal man-
agement, and facility design. Several suggestions
have been proposed™ 1) when evaluating genetic
lines for breeding purposes, one should select for
calmness in poultry, temperament in cattle, and low
excitability in swine to improve handling and trans-
portation; 2) animal handlers should understand the
basic concepts of flight zone and point of balance,
and all handlers should be trained on the proper use
of electric prods; 3) animals should be habituated 10
change; for example, walking swine pens will help
pigs become accustomed Lo quietly moving away
from a human; and 4) animal facilities should be
properly designed to reduce animal distress, fear, and
injury.

In addition, public educalicn and science-based
research in agricultural production are needed. The
general public must understand how animals are raised
for lood and liber.

Producers and veterinarians need labeled com-
pounds {or the treatment of farm animals that are in
pain or distressed. Proper withdrawal times must be
adhered to, but for many cempounds, this informa-
lion is only available through the Food Animal
Residue Avoidance Databank.® However, this valu-
able information is dependent on failing federal
funding.

Conclusion

Our country was built on an agricultural backbone
that allowed [or independence. However, this deep
sense of independence breeds fertile ground for resent-
ment of governmental influence in agriculiure.
Certainly, this background explains why few federal
regulations exist for agricultural animal care and use in
the United States.
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European counltries have been far more aggressive
in mandating or regulating farm animal care and use.
One result of Ruth Harrison’s book was the UK Brambell
Committee Report in 1965 on Lhe welfare of animals
kept in intensive production systems.” By 1976,
European law, via the European Convention for the
Protection of Animals Kept for Farming Purposes, stated
that animals “shall be housed and provided with {ood,
water and care in a manner which...is appropriate to
their physiological and cthological needs,™* In 1979
the UK Farm Animal Welfare Council declared that all
farm animals should be aflorded the “Five Freedoms,”
which are freedom [from hunger and malnutrition, ther-
mal and physical discomfort, injury and disease, sup-
pression of normal behavior, and fear and stress.”

The United States currently uses guidelines,
rather than regulations, [or animal care and use. On
a consensus basis, producers, velerinarians, and
other indusiry siakeholders have developed docu-
ments on animal care and use for nearly every pro-
duction species. These documents should be
received, accepted, and instituted by production and
research [acilities. 1f not, our independent notion of
the “right” to have animals may become a “privilege”
that requires registration, training, and facility certi-
fication.
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Treatment of pain in dogs and cats

Peter W. Hellyer, pvM, ms, DACvA

he current state of pain management in dogs and

cats is uneven at best, ranging from the excellent
use of pain control techniques by some velerinarians o
the complete disregard of pain control by others. Over
the last decade, incredible gains have been made in our
understanding and treatment of pain in animals, yet it
is estimated thalt few animals under veterinary care
receive adequate pain control. Considering what is cur-
rently known about pain and the resources available 10
veterinarians, an important ¢uestion remains: Why do
so many dogs and cats suller needlessly? This article
will provide a brief overview of some of the exciting
advances Lhat have occurred in the treatment of pain in
dogs and cats as well as some of the existing barriers
that hinder the treatment of pain by veterinarians.

There is ample evidence pointing to a heightened
awareness and treatment of pain in companion animals
by the veterinary community. Scientilic and review
articles dealing with a range of 1opics related to pain in
animals are commonplace in the veterinary literature.
Similarly, lectures and workshops on the recognition
and treatment of pain in animals are commeonplace at
veterinary continuing education programs within
North America. The American College of Veterinary
Anesthesiologists (ACVA) has acknowledged that the
prevention and alleviation ol pain in animals is a cen-
tral guiding principle of practice, as evidenced by the
ACVA Position Paper on the Treatment of Animual Pain.’
Importantly, the AVMA Executive Board adopled the
following position statement in April 2001: “The
AVMA believes that animal pain and suffering are clin-
ically important conditions that adversely affect an ani-
mal’s quality of life. Drugs, Lechniques, or husbandry
methods used to prevent and control pain must be 1ai-
lored to individual animals and should be based, in
part, on the species, breed, age, procedure perlormed,
degree of tissue trauma, individual hehavioral charac-
teristics, degree of pain, and health stams.™ The
AVMAS position statement is consistent with the vel-
erinarian’s oath in which velerinarians vow 1o work
toward the relief of animal suflering, acknowledges the
complexity of treating pain in animals, and makes it
clear that veterinarians must address pain in their
patients. The American Animal Hospital Association
(AAHA), long considered a leader in the promation of
high-quality veterinary care for small animals, is now
considering the topic of pain management by its mem-
ber practices.’

The didactic and clinical teaching of pain manage-
ment occur to one degree or another in veterinary
schools within North America. In what may prove o
be a blueprint for future teaching, Pfizer Animal Health
sponsored a conlerence in 2001 for veterinary clinical

From the Deparument of Clinical Sciences, College of Veterinary
Medicine and Biomedical Scicnees, Colorado State University, Fort
Collins, CO 80523,
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educators {from all the North American velerinary col-
leges. The goal of the conference was to determine
what pain-related topics should be taught in the ideal
veterinary school curriculum. That conference was a
lestimony to several important observations and
trends: 1) there exists a broad base ol support both
inside and outside of the academic community for
improving the education of veterinary studenis in the
recognition and treatment of pain and 2) topics given a
priority within the veterinary school curriculum tend
to influence the clinical perspective of new graduates.
The deficit of formal training in the treatment of pain
by medical schools has been cited as a leading cause of
physicians’ inadequate ireatment of pain in people.”
Anecdotally, some older veterinarians have stated that
they were never taught about pain management while
in veterinary school; consequently, they may not be
comfortable with evaluating and trealing acule postop-
erative pain in animals,

Despite this heightened awareness that pain in ani-
mals is imponant, deficiencies remain. One of the [lirst
stuclies that indicated the veterinary academic commu-
nity lacked compassionate care of small animal
patients was the study by Hansen and Hardie® on use ol
analgesics in dogs and cats following major surgery in
a velerinary teaching hospital. In that study, medical
records were evaluated from 258 animals that under-
went major surgery. Results indicated that only one of
15 cals received any postoperative analgesia, and that
only happened one time. Of 243 dogs, only 46 (19%)
received analgesia lor more than 8 hours. Attitudes
toward the treatment of pain in small animals have
changed greatly at veterinary teaching hospitals since
the time of that study; nevertheless, far too many ded-
icated velerinarians continue to lind it acceptable to
ignore pain in their patients. An accurate estimate of
the number of US veterinarians that aggressively treat
pain in small animals is not currently available.
Anecdotal evidence from talking with practilioners,
new graduates, and students would suggest that the
percentage is fairly low. Clearly, a nationwide survey of
veterinarians is needed to assess the current state of
pain management by the prolession,

A small number of recent surveys of veterinarians
provide some insight into commonly held beliels and
practices over the past decade. However, the field of
pain management in veterinary medicine has been
changing so rapidly over the past decade that it is pos-
sible these surveys are no longer accurate. Veterinary
students, clinical faculty, and stalf at Colorado State
University were asked to complete a survey” evaluating
attitudes regarding pain management in animals. There
was a high degree of agreemenl regarding the overall
impertance of pain in animals in the 357 out of 720
surveys completed. In fact, 100, 93, 78, and 96.7% of
faculty, s1aff, house officers, and students, respectively,
indicated that *animals experience pain much the same
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way people do.” Despite this, there was a wide variety
ol opinions regarding the extent to which pain should
be relieved and the clinical circumstances in which
pain should be addressed. Those results suggested that
the recognition and treatment of pain in animals were
not unilorm at a veterinary teaching hospital. In a
recent survey' of British veterinarians, approximately
30% agreed with the statemem "A degree of pain is
required 10 stop the animal being too aciive post
surgery.” That statement reflects a somewhat dated yet
pervasive view of pain in animals following surgery.
Considering that most small animals often sleep fol-
lowing surgery il pain is managed effectively, the phi-
losophy of keeping animals painful 10 prevent move-
ment after surgery does not make a lot of sense and s
inconsistent with good medicine. Paradoxically, in that
survey of British veterinarians, 93% agreed with the
statement “Animals benelit from perioperative anal-
gesic therapy,” and approximalely 85% agreed with the
statement "Owners are happy to pay [or the costs
involved in giving analgesics.” Whereas a significant
number ol British veterinarians surveyed considered
the use of a nonsteroidal anti-inflammatory drug or an
opioid [or the treatment of surgical pain, few veteri-
narians administered combinations of different classes
of drugs in the perioperative period. Considering that
combining analgesic drugs from different classes is the
cornerstone of current philosophies of effective pain
management, these results suggest that current lech-
niques are not becoming widely adopted in private
practice. Supporting the assertion that philosophies
aboul pain in animals are changing, women and more
recent graduates were more likely 1o assign higher pain
scores to certain surgical procedures and were more
likely 1o administer analgesic drugs for the treatment
of pain, as indicated in the aferementioned survey
Additional evidence regarding the use ol analgesics by
veterinarians comes [rom surveys’" of Canadian vet-
erinarians. Results indicaled that 49.5% of veterinari-
ans administered analgesics and that veterinarians
tended to use analgesics in all postsurgical patients or
not at all. Additionally, veterinarians indicated that
analgesics were not administered 16 16% of dogs and
30% of cats undergoing orthopedic surgery, 24% of
dogs undergoing cruciate repair, 52% of cats undergo-
ing onychectomy, and 62% ol dogs and 36% of cais
undergoing abdominal surgery (nenovariohysterecto-
my). Considering the degree of tissuce rauma and pain
associated with those surgeries, that survey was anoth-
er indictment on the veterinary prolession’s record of
compassionaie care. As with the British survey, the
Canadian surveys revealed that women velterinarians
and velerinarians that graduated within the last 10
years [rom veterinary school assigned greater impor-
tance to postoperative pain in animals. Veterinarians
that treated dogs and cats > 75% of the time, worked
with an animal health technologist, and had attended
continuing education within the last 12 months also
often placed a higher importance on the treatment of
postoperative pain in animals." A survey' of animal
health technicians in Canada suggested that unfamil-
iarity with the adverse effects of analgesic drugs con-
tributes 10 inadequate treaiment of pain in animals.

Although the technicians had higher pain perception
scores than did velerinarians, a majority (55%) agreed
that risks of potent opioids {morphine or oxymaor-
phone) outweighed the analgesic benefits. The unlor-
wnate aspect of thase results is that they demonstrate
a widespread reluciance 10 use some of the most efflec-
tive drugs available {opioids) for the treatment of acute
postoperative pain. Overall, this small sampling of sur-
veys suggests that velerinary medicine is making
advances, albeit slowly, in the areas of pain manage-
menl.

Comparing veterinary medicine to human medi-
cine may lead 1o erroneous conclusions; however,
there are some interesting parallels in the areas ol pain
management. Recently, the Joint Commission on
Accreditation of Healthcare Organizations (JCAHO)
mandated that human hospitals must proactively
address pain in patients.” In fact, the JCAHO has
adopled a position in which pain is elevated to the {ilth
vital sign that needs to be monitored and treated with
the same vigilance as blood pressure, pulse, tempera-
ture, and respiratory rate. The actions of the JCAHO
place the responsibility for pain management on the
healthcare organization, indicating that “appropriate
pain management is good medicine because it results
in quicker clinical recovery, shorter hospital stays,
fewer readmissions, and improved quality of life, lead-
ing Lo increased productivity.”" This action was taken
largely because of the widespread failure of physicians
to effectively address pain in their patients despite
numerous attempts o rectily the problem.” In fact, the
underireatment of pain in people by the medical com-
munity has been known (or almost 30 years, ever since
the landmark study published by Marks and Sacher."
The JCAHOQO cited a number of barriers or shortcom-
ings of current pain control efforts that are the result of
physician’s attitudes (inlerest, open-mindedness or
lack thereof, sense of personal priority) or apiitudes
(knowledge and skills).” Other barriers (o the treat-
ment of pain that have been identified include other
institutional responsibilities impinging on time, col-
leagues’ poor assessment of pain, and patienis’ fear of
addiction ranking as the highest barriers by physi-
cians." There is no doubt that many ol these same bar-
riers exist in veterinary medicine.

Borrowing [rom the human medical experience, it
is clear that barriers to pain conirol can persist in vet-
erinary medicine [or generations unless a concerted
eflort is made 1o foster new ways of thinking about
pain. As menlioned, considerable advances have been
made in veterinary medicine. Nevertheless, more needs
to be done. The long-held tradition of minimizing the
importance of pain in patienl management may be
rooted in the development of modern scientific
approaches to medicine.” ' The experience of pain will
always be an individual (ie, subjective) experience that
does not lend itselfl easily to accurate or objective mea-
surement by an outside observer. Downplaying the ari
of medicine in favor of the science (objective measur-
able parameters) has helped 10 create a clinical culiure
in which well-meaning individuals can ignore or mini-
mize the importance of pain in their patients. It has
become clear that velerinarians are morally and med-
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ically obligated 10 address issues of pain in our patienls
and that the paradigm shift that has begun must con-
tinue.

Creating an environment in which animal pain is

consistenily and sericusly addressed will take the
efforts of numerous groups with interests in veterinary
medicine. Some specific suggestions for improving
pain management include the following:

1

2)

3)

4

5)

As mentioned, the AYMA has recently adopted a
position statement on Lhe treatment of pain in ani-
mals. This is a good start. If we consider pain man-
agemenl lo be part of practicing good medicine,
this should become second nature for all veteri-
narians. Nevertheless, iL is especially important
that the specialty colleges take a leading role in
furthering our knowledge and treatment of animal
pain. For example, the American College of
Veterinary Surgeons and the American College of
Veterinary Internal Medicine, specialists who are
frequently involved with painful patients, do not
currently have position statements on the treat-
menl of animal pain. These colleges are encour-
aged to set high standards for the treatment of pain
by their diplomates and to formally recognize
those standards through the development of
meaninglul position statements.

There exists a need for the faculties at the colleges
of veterinary medicine to uniformly embrace a
philosophy ol providing the best pain manage-
ment and medical care possible lor the animals
treated at the veterinary teaching hospitals.
Although the universities have traditionally been
at the forefront ol pain management, it is clear
from talking with colleagues that there is room for
improvement at many ol the teaching hospitals.
Adopting a philosophy in which pain is considered
the fourth vital sign (lemperature, pulse, respira-
tion, pain) will help to instill the importance of
pain in cveryone involved in veterinary teaching
programs.

The AAHA is commended for discussing the orga-
nization’s role in promoting effective pain manage-
ment in its participating clinics. Strongly endors-
ing a philosophy that pain management is good
medicine will go a long way toward elevating the
guality of care in privale velerinary practice.

The various humane societies that functicn
nalionally and internationally Lo improve the treat-
ment and life of animals are commended for their
tireless elforts. Nevertheless, those organizations
are challenged to examine the treaiment of acute
pain in the animals under their care. Humane soci-
eties need 1o ensure that all animals under their
care, whether being treated for trauma or under-
going surgical procedures, are provided adequate
analgesia. If an organization is willing and able to
pay lor elective surgical procedures such as castra-
tion and ovarichysterectomy, they should also be
prepared 10 pay for adequate pain reliefl following
these surgeries.

There exists a need for allocation of private, feder-
al, state, and university monies to research in the
area of pain management in animals. Despite all

6)

7)

the advances made to date, numerous questions
remain. Creating species-specilic and useable pain
scales for different types of pain (eg, acute, chron-
ic, surgical, medical) will greatly assist velerinari-
ans in deciding whether their patient is painful
and if the course of treatmenl is having the desired
effect. For example, some ol the behaviors cals
have when in pain are quite different from those in
dogs. No gold standard exists for identifying and
measuring pain in animals, making it exceedingly
difficult at times to tatlor analgesic therapy to the
individual animal. A proactive approach to pain
management incorporates a philosophy of admin-
istering analgesics Lo any animal that has experi-
enced trauma or a medical procedure that would
maore than likely be painful in people.”* Although
this is a useful approach for the treatment of acule
postoperalive pain, it is less useful [or treating
other types of pain. In addition, assessing behav-
ioral changes of animals in pain should ultimately
be used to determine whether pain is being con-
trolled in the patient and whether activity is
returning Lo normal. Virtually all of the attention
paid to the treatment of pain in animals by veteri-
narians has [ocused on physical pain. McMillan'"*
has alerted the velerinary community to the [act
thal emotional pain and health are important com-
ponents of overall health that have been largely
ignored to date. There is no doubt that research
into the clinical management of emotional and
physical pain is needed. Further research needs to
be performed on the various analgesic drugs cur-
rently available, as well as new ones as they
become available. Current data on optimum dos-
ing schedules, incidence of adverse effects, and
uselul drug combinations for various types ol pain
are limited, and much of these data are anecdotal.
It is imperative that the federal Drug Enforcement
Administration and state pharmacy boards work
with veterinarians to decrease the burden and lear
factor of administering and prescribing controlled
{scheduled) drugs for dogs and cats in pain. Mild
pain can often be alleviated successfully with the
use of nonscheduled drugs such as nonsteroidal
anti-inflammatory drugs, «-2 agonists, and local
anesthetics. In contrast, animals that are moder-
ately Lo severely painful usually require a course of
opioid analgesics 1o control pain. The process of
obtaining, using, and prescribing these drugs for
legitimate purposes should not be associated with
undue burden.

Clients may play an important role in determining
the level of pain management for their pets in a
couple of ways. First, pet owners need to be advo-
cates for their pets 1o ensure that pain control is
part of their overall treatment fellowing an injury
or surgery (just as injured or sick people need
advocates for them in the human medical lield).
Pet owners should be willing to have cpen discus-
sions with their veterinarian concerning the degree
of pain their animal is experiencing and the steps
being taken to alleviate that pain. Importantly,
clients need 10 be willing (o question their veteri-
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narian just as they would question their family doe-
tor. In addition, clients need 1o recognize that effec-
tive pain management is always tailored to the indi-
vidual animal. A standard course ol analgesic ther-
apy may prove to be effective, excessive, or ineffec-
live, depending on the individual. Clients need to
be willing 1o work with their veterinarian to find
the most successlful way of treating their pel
Secondly, clients need to recognize that good gual-
ity medical care costs money. For example, price
shopping by clientele for the lowest priced surg-
eries available may prevent some veterinarians
from expanding their services to include cffective
pain management. Although price will always be
an important factor in the delivery of veterinary
care, clients need 1o be aware of the fact that the
lowest price is not always the best deal for their pet.

The potential to improve our undersianding,
recognition, and treatmenl of pain in animals under
velerinary care is greal. 1t is my hope that meetings
such as the AVMA Animal Welfare Forum will be a call
1o action for the veterinary prolession as well as the pet
owning public to make the prevention and treaument of
pain in dogs and cats a high priority.
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Surgical trauma and chronically painful
conditions—within our comfort level
but beyond theirs?

B. Duncan X, Lascelles, Bvse, PhD, and David C. J. Main, BvaMed, PhD

Ccmcern for the way animals are treated, and thus
animal welfare, is not new. However, this concern
continues Lo increase, and rightly so. As veterinarians,
we constantly are being presented with new medical
and surgical techniques that lead to more substantial
interventions for animals, resulting in greater longevi-
1y."* A continued reappraisal of how these advances

affect animal welfare is only right. Animal welfare has

From the Department of Clinical Sciences, College ef Velerinary
Medicine. North Carolina State University, Raleigh. NC 27511
(Lascelles), and the Department of Clinical Veterinary Science,
University of Bristel, Tangford, Bristol, UK B340 7DU (Main).

many aspects, and one ol those is pain. Pain is an obvi-
ous wellare concern if we assume that animals per-
ceive pain in a similar manner to humans. Pain in
humans has both a sensory and an affective, or emo-
tional, component. The exact nature of the emotional
component in animals will remain uncertain, but the
aversive nature ol animal pain has generally been
accepted,

This article addresses the welfare aspects of pain
associated with surgical intervention for ongoing dis-
ease and chrenically painful conditions such as some
cancers and osteoarthritic disease. This is of particu-
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lar concern because of the [ollowing factors. The pain
associated with these conditions, and alse trauma
such as a being hit by a car, is ofien robust, having
been established before we can instigate any treal-
ments for it, and particularly in the case of chronic
conditions, there are changes that take place in CN5
processing that make much of this pain resistant to
analgesic treatment.” Often the treatments for the var-
ious conditions are what may be described as exceed-
ingly interventional (radical surgeries),” and we can
appreciale that such procedures will give rise 1o con-
siderable pain. Alternatively, because there is no obvi-
ous external injury, it is often dillicult for us to appre-
ciate that many cancers and musculoskeletal prob-
lems are associated with pain. These issues will be
explored in this article with reference to companion
animal dogs and cats. This article will attempt (o ana-
lyze the ethical and wellare implications of the cur-
rent state of alfairs regarding the management of sur-
gical trauma and chronic disease. This will be illus-
trated by dividing the subject matter inte two cate-
gories:

1) Radical surgery as a treatment {or solid cancers.
2) Chronically painful cancers and ostecarthritic dis-

case that are not, or cannot be, treated surgically.

This division will obviously leave out a number of
scenarios; however, it will serve to help highlight some
important points.

Overview of Ethical Analysis
and Welfare Assessment

In considering the most appropriate course of
action {eg, surgery, medical treatment, or euthanasia),
we need to consider the views and interests of the
stakeholders involved. Critical in the assessment of the
interests of the stakeholders is a welfare assessment of
the current and [uture situation. This information can
then be used for a cost-benefit analysis. This simple
process is a basic framework for making an ethical
decision.’

Although the main thrust of this article is 1o assess
the welfare implications of pain in relation te rauma
ane chronically painful conditions, one cannot discuss
one aspect in isclation. In any treatment decision and
appraisal of the eflects of pain, the interested parties
are the owner, veterinarian, and, most importantly, the
animal. Initially we need 1o ask, “What do each of
these parties care about?”

The owners main [ocus is understandably going
to be extending the lile of the animal for as long as is
possible.® However, the owner will likely also be con-
cerned about any disfigurement caused by treatment.
This is probably because humans, being self-aware,
suffer altered self-esteem il their appearance is
markedly altered from the norm (eg, if a leg is ampu-
tated or an eye removed). Humans then project this to
the animal and assume the animal would suffer altered
sclf-esteem with an altered appearance. This is proba-
bly not so; however, the aesthetic appearance of an
animal has an important influence on the behavior of
people toward animals.” In terms of pain, it is the
authors’ experience that owners are mere often con-

cerned about pain suffered if surgery is being dis-
cussed as a treatment oplion and less concerned about
pain associated with conditions, such as osteoarthritic
disease or cancer, where there is no obvious external
injury.

The veterinarian’s concerns will likely vary, rang-
ing [rom not wanting to treat the animal because of a
lack of knowledge regarding treatment to a desire and
excitement at the prospect of performing a new surgery
or treatment. The velerinarian will have a variable
amount of compassion for the owner and animal
Empathy levels will vary between or within individu-
als; lor example, a recent study” demonstrated thal
male veterinary students become less empathetic as
they proceed through the veterinary curriculum.
Furthermore, this lack of empathy can be reflected in a
lack of analgesic use for routine surgery by male versus
female veterinary surgeons.”

The animals concerns can be summarized by
referring to the so-called five [reedoms initially pro-
posed by the Brambell Commiltee." These freedoms
definc ideal states rather than standards {or acceptable
welfare. They form a logical and comprehensive
ramework for the analysis of wellare of any animal.
They are:

Freedom from hunger and thirst.

Freedom [rom physical and thermal discomfort.
Freedom [rom pain, injury, and disease.
Freedom Lo express normal behavior.

Freedom [rom lear and distress.

YYVYvy

Superimposed on this should be a consideration
of the severity, incidence, and duration of any welfare
compromise. It is tmporlant to remember that the
concerns of the varicus parties are ollen quite diller-
ent. For example, the owner’s concern about disfig-
urement caused by surgery is not echoed by the ani-
mal, as the animal is not scll-aware in the same way.
However, il the altered appearance caused a change
in the way that animal was able to interact with peo-
ple, then the animals [reedom to express normal
behavior may be compromised, and the altered
appearance of the animal becomes an issue. Owners
may not be concerned about a few days’ discomfort
suffered by their pet when given the knowledge that
this will pass and the animal will recover. However,
the animal does nol have the luxury of knowledge of
what the future holds and only knows that it is suf-
fering pain “now.”

Case Examples

The welfare issues relating Lo pain can be explored
by locking at two examples. The following example is
of a radical surgery performed 10 attempt Lo cure a dog
of a tumor of the rostral maxilla.

Radical surgery 1o attempl to cure a cancer—AnR
8-year-old Golden Relriever was diagnosed with an
tnvasive squamous cell carcinoma of the rostral maxil-
la. The proposed treatment was surgery, and from the
computed tomoegraphy scan, it was proposed 1o remove
all of the hard and soft tissues of the maxilla from the
level of the junction of premolars 2 and 3 forward.
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Tt was suggested that with the appropriale level
ol surgical resection, it would be possible to gain
tumor-free margins, and that a permaneni cure
would be likely il this was achieved." " A permanent
cure would mean that there would be no pain from
tumor erosion of the rostral maxilla. Seeing the radi-
cal nature of the proposed surgery, the owners were
concerned about the dog’s postoperative appearance
and whether or not it would suffer pain both at the
time of surgery and in the following wecks and
months.

With such a major surgery, it is possible that
thirst and hunger may result, as such a surgery could
interfere with the animal’s ability to eaL and drink.
However, the dog could be hand-fed and gradually
taught to eat and drink with the facial alteration. 1f
the dog never learned to eat and drink, its owners
indicated that they would be willing 10 hand-feed it
for the rest of its life. In this situation, there would be
a compromise 1o the dog’s freedom 1o express normal
eating behavior, but it would not suffer hunger or
thirst.

Such a surgery could result in a cure for the dis-
ease and get rid of any pain as a result of having the
tumor present and eroding the soft and bony tissues of
the maxilla. However, it may also potentially result in
considerable pain and distress as a result of the tissue
trauma and the irritation of having the caudal nasal
passages exposed while the tissues heal and adapt over
a period of several weeks.

Fear and distress would result because ol the
unfamiliar surroundings and people; however, Lhis
would be relatively short-lived (ie, only as long as the
hospital stay). This dog should not suffer any physi-
cal or thermal discomfort with appropriate nursing
care.

The dog would have to be discouraged and pre-
vented from scratching and rubbing the area uniil the
tissues were healed, and that is a compromise of its
normal behavior, bul that should be relalively short-
lived. Of greater concern would be the alieralon in
appearance and how that might alier peoples percep-
tion of the dog. Having people shy away {rom a dog
that was used to being petted and hugged can be trau-
matic for that dog.

So, the major potential problem from the point
of view of welfare was that of the peri- and postoper-
ative pain. 1t is the authors’ view that knowledge and
techniques are available to largely prevent and allevi-
ate the potential pain. And ithe knowledge is not
unique to this particular surgery. For any surgery,
elective or emergency, minor or major, the ability Lo
effectively minimize the pain perceived by the animal
exists.

With appropriate surgical care and following the
proper analgesic regimen, this dog should remain
comfortable {Appendix 1). If its owners can cope
with the postoperative appearance, the possible com-
plications are explained fully, and there is a thought-
through plan for the postoperative care of the dog,
then there will likely be little compromise of the five
[reedoms. It is therefore valid 1o argue that this radi-
cal surgery can be jusiified in that there is a short-
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term relatively minor welfare cost but a significant
extension of life, which is of benefit to the animal and
the owner.

In summary, the authors believe that the pain and
other wellare compromises can be successfully man-
aged even during and after radical surgery. So, if pain
is not theoretically a problem in this and other radical
surgeries, is there anything to be concerned about?
Yes, because Lhis ideal situation is probably not being
met at the moment. Recent surveys (carried out in the
early and mid 1990s) of praclicing veterinarians have
highlighted this. For cxample, only approximalely
50% of responding veterinarians in a UK survey’ pro-
vided analgesia for dogs undergoing ovariohysterecto-
rmy, and a Canadian survey” reported that only
approximately 50% of respondents could be classified
as analgesic providers. These surveys highlighted
many factors that might contribute¢ to suboptimal
analgesic use in surgical patients, such as fears about
the adverse elfects of analgesic agents, a lack of knowl-
edge of analgesia, and a belief that many surgical pro-
cedures resull in little or no pain. Most articles wrilten
on the subject of perioperative analgesia state that the
assessment of postoperative pain is difficult, and this
is another factor that will contribute o subeptimal
pain relief.”"" Also, there is no work addressing the
issue of how long posteperative pain relief should be
provided, and in the face of lack of evidence of a prob-
lem, undertreaiment will occur. So, in reality, it is
probably fair to say that the majority of animals
undergoing major surgery will sufler considcrable
pain at some stage. The example of this dog was paint-
ed from the perspective ol specialists who, using a
combination ol personal expericnce and evidence-
based medicine, can provide the perioperative care
and pain prevention that is required.

The greatest problem is that this information is not
being disseminated to other veterinarians. This is
changing—one only has to look at the undergraduate
teaching and the recent production of a central pain
curriculum in the Uniled States. The number of lec-
tures devoted to pain at national veterinary meetings,
the special forums on pain recognition and alleviation,
books on pain management,”" and the presence of a
chapter, albeit it a short one (5 pages out of 1,150), on
pain control in the latest surgery texts,"” compared with
surgery texis published between [ive and 10 years
ago,” again underline the changes. However, contin-
ued education is needed, particularly education with
regard 1o the assessment of pain in surgical patients
and practical techniques for the alleviation of pain.
This practice-oriented and practical appreach will
probably be driven by industry, as a grealer awareness
of the need for pain control will result in greater phar-
maceutical sales.

Encouraging veterinary surgeons, via education
initiatives, to follow best practice in pain management
is absolutely vital. However, increased provision of
education does not necessarily guarantee a change in
behavior. Inadequate use of analgesia is a key test of
the ability of the profession o self-regulate its own
alfairs. I veterinary surgeons fail 1o take up this chal-
lenge, it would be difficult to resist a call for some [orm
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of enforcement. For example, veterinary surgeons per-
forming extensive surgeries might need to be licensed,
with a condition of the license being a demonstrated
ability to lollow best practice in pain management. In
addition 10 regulating the person performing the
surgery, it may be desirable to license the centers for
certain procedures. For example, the Royal College of
Velerinary Surgeons recently discussed draft guidelines
of the requirements for approval of transplantation
centers.”

Case of chronic osteoarthritis—To assess the wel-
fare implications ol pain associated with chronic con-
ditions such as cancer and osteoarthrilis, we can again
use an example and assess the five freedoms.

An 8-year-old brown Labrador is lame on multi-
ple limbs. Examination reveals significant aversive
reactions, presumed te be autributable 10 pain, on
manipulation of elbow, stifle, and hock joints.
Further diagnosiics including radiography indicate
that the cause of the pain is osteoarthritic discase
{OAD), probably as a result of osteochondrosis as a
young dog. The awner reports that the dog has been
lame for a number of years but “still potters
around.”

Although this dog always has access 10 food and
water, the pain associated with this condition can
adversely aflect appetite, leading to weight loss and
recluced health and vigor. However, on the basis of
population, it is probable that the majority of dogs with
QAD do not suffer substantial weight loss.”

The physical environment should not present any
problems as long as the owner provides appropriate
bedding and shelter. This dog and other dogs with
OAD are obviously not [ree of pain and disease.

There will be some compromise to the dogs
ability to express normal behavior, and this will
depend on what extent the pain of the disease cur-
tails its ability to run, jump, play, and express other
aspecls of normal active behavior. It is also now
becoming cstablished that pain may alter many
other aspecis of behavior, such as promoting aggres-
sive tendencies.

Fear and distress are not obvious welfare issues
one would associate with this dog’s situation; however,
if the disease progressed to such severity that the dog
was virtually unable to move, il is likely that {ear and
distress would certainly result.

So, again, it is pain that is the main welfare issue
in this case. Prior to thinking about what can be done
to treal this pain, the presence of pain has to be rec-
ognized. This is a dillicult enough problem even in
acute perioperative pain. As in acute pain, Lhe indica-
tors of chronic pain are behavioral, but signs are often
vague and subile. It is this factor, and the fact that we
seem 10 view the presence of OAD in older animals as
something they just have to live with rather than as a
painlul and debilitating disease, that leads 10 under-
recognition of the problem and, thus, undertreatment
of the pan. Can this statement be substantiated?
Unfortunately there is little information on the ingci-
dence of OAD in the dog and cat pepulation and lit-
Ue information on the numbers that receive pain

treatment. Osteoarthritic disease is considered to be
the most common joint disease in dogs.”" A study™ of
military dogs and the reasons for euthanasia revealed
that osteoarthritis was the principle reason for
euthanasia in 20% of cases. An optimistic estimate for
the number ol dogs in the United Kingdom whose
owners have sought advice regarding the treaiment
for QAD is thought to be 500,000° cut of a total dog
population of 6.7 million, of which at least 1.3 mil-
lion probably sulfer [rom OAD. In the United States,
there are approximately 10 million dogs suffering
from CAD at any one time, and the {raction ol those
that have been assessed by a veterinarian for QAD is
the same as in the United Kingdom. Furthermare,
even dogs that are administered treatments such as
nonsteroidal anti-infllammatory drugs remain lame,
with the pain not being controlled. This issue of
underrecognition and thus undertreatment is not
unigue to pet animals, as the dairy cattle lameness
rates estimated by farmers are one fourth of the true
rate.” Thus, overall, one can see how there is a signil-
icant welfare issue in terms of untreated or inade-
quately treated disease.

The same argument can be carried out for cancer
in the pet population. However, although mosi people
accept that OAD is associated with pain, we know lit-
tle about the relationship between pain and cancer in
animals. In 1978, Yoxall” stated, “It is surprising, for
instance, how much a dog's quality of life, observed by
the owner, may be improved by the administratien of
a simple analgesic il the dog is suffering lrom a
tumour, which although painless on palpation, may be
causing considerable chronic pain.” Despile this state-
ment and the fact that obvicus pain associated with
specific tumors such as osteosarcoma has been
emphasized for a long time as a diagnostic criterion,
there is a complete absence of controlled studies
investigating the potential oceurrence of cancer pain
in companion animals. There is almost nothing writ-
ten about cancer pain in animals. In one of the recent
and most comprehensive books on pain management,
only 13 af 177 pages are devoted specifically to chron-
ic pain in animals.”” The recognition of pain associat-
ed with cancer is likely to be even harder than with
OAD because of the behavioral alterations that often
occur with the presence of the tumor and its systemi-
cally released preducts. Not all tumors will be painful,
and the amount of pain is likely to vary considerably
[rom one animal to another, even in those with similar
tumor types. If the dog population of the United States
is 50 million and the incidence of cancer within this
population is 20 to 25%,"**" then about eight to 10 to
12.5 million dogs will be suffering from cancer. If one
says that, conservatively, 30% of these are associaled
with some degree of pain {oral, bone, urogenital, ocu-
lar, nasal, liver, invasive, cutaneous, gastrointestinal),
then conservatively, approximately three to three and
a hall million dogs will be suffering chronic pain
attributable to cancer, and these dags are unlikely to
be under any treatment [or that pain, for the reasons
of nonrecognition eluded 10 earlier.

If the pain often associated with these conditions
is recognized, how eflective are the treatments for i1?
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There are treatments available for chronic pain such
as that associated with OAD and cancer (Appendix
2). However, none of the treatments are likely 1o be
1otally effective in relieving chronic pain, and many of
the treatments have been borrowed from human med-
icine, so there is no evidence that they are effective in
dogs and cats. That is not 10 say these treatments are
not effective; it is just that we have no easy way of
assessing their eflicacy, which comes back to the
problem of a lack of ability to recognize chronic pain
and to assess the degree ol chronic pain present. This
means we do not know if doses extrapolated [rom
human medicine are sufficient to relieve pain in our
patients. However, it is likely that we will lind that
the types of drugs used in the treatment of acute pain
in animals are less effective in the treatment of chron-
ic pain, and so we will need 1o rely much more heav-
ily on a multimodal approach. This is because the
mechanisms of chronic pain are different and more
complex than the mechanisms of acute perioperative
pain. Only recently has the concept been established
that the mechanisms of chronic pain are different
lrom acute pain,” and even more recent is the concept
that different mechanisms might underlie pain associ-
ated with different tumors, as well as pain from dil-
ferent tumors versus other chronically painful dis-
eases.™

The same ethical decision-making process ought
to be applied to these chronic cases, because the con-
tinued inelfective treatment of these cases can repre-
sent a significant welfare cost to the animal in terms of
pain and restricted ability to perform normal behavior.
In essence, the extension of lile that will be of benefit
to the owner and possibly the dog needs 1o be justified
(ie, can the pain be sufficiently minimized to justify
continued treatment?).

How can this situation be rectified? What is
required is a concerted effort on an international basis
to try and understand how best 1o recognize chronic
pain. Considerable research has been performed in this

arca at the University of Glasgow, UK. We also need to
have insight into the pathophysiclogic and neurobio-
logic characteristics of chronic pain, explore how it dil-
fers from acute pain, and determine how individual
types of chronic pain differ from each other. Work has
recently been initiated in this area in human medi-
cine,™ but there is currently no information in com-
panion animals. Only when this information becomes
available will it be possible to make an inlormed deci-
sion regarding analgesic treatments for those condi-
tions lound 10 be painful, and the assessment system
can be used 1o evaluate efficacy In other words, we
need “perception” of the problem, “evaluation” of the
pathophysiologic processes, “action™ with respect o
informed treatment, and “reassessment” of the efficacy
for the individual. We would advocate this simple
checklist, PEAR, as a basis for logical scientific evalua-
tion of the problem and clinical management of chran-
ic pain. The formation of a scientilic, clinical, multi-
disciplinary, and international subspeciality on pain in
animals may help to direct the needed research.

Conclusion

On the surface, the most obvious cause for con-
cern might be thought 1o be the exiensive and radical
surgeries involved in the treatment of rauma and can-
cer. However, the greatest welfare issue in terms of
pain suffered by dogs and cats lies in unrecognized,
untreated, and poorly understood pain associated with
chronic conditions. This ignorance allows us o feel
comfortable about the situation, but it may be beyond
the comfort level of our patients, our companions.

‘Robinson A, Pfizer Animal Healil, Sandwich, UK: Personal com-
munication, 2001,

"Whay HR, Main DCJ, Green LE, et al. Farmer perception of lame-
ness (abstr), in Proceedings. 121h Int Symp lLameness Ruminanis
2002:in press.

‘Nolan A, University of Glasgow. Glasgow. UK: Personal commumi-
cauon. 2001.
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Appendix 1

Qutline of a suggested approach to the prevention and wreatment of peri-cperative pain associated with radical resection of the max-
illa of a dog (such an outline would 2pply equally well 1o other oncologic surgeries, exlensive lrauma surgery, and other surgical pro-

cedures)
Dose and route of
Time period Drug administration Comments
For aslong as is NSAID (eg, Full recemmended The provision of analgesia at this stage is important not only to
reasonable carprofen) dose, PO, once daily pravide analgesia far something that is probably painful but also

preoperalively (eg, from
lime of consultation
ang biopsy 1o surgery)

NMDA antagonist
{eg, amanading)

3 mg/kg (1.4 mg/ib),
PO, ence daily

to try and facilitate "winding down” of the CNS changes that
have occurred as a resubt of the presence of the tumor and that
will make the coatrol of the postoperative pain more difficyl,

Immediately
precaeralively

Sodium channel
blockers (eq.
bupivacaine)

Cpioid (eg,
morphing)

NSAID (e,
cargraten
or melgxicam)

2 mg/kg (0.9 mg/Ib}
injected locally 1o
perform an individual
nesve block of the
infraorbital nerve

1 ma/kg {0.45 myfib),
IM, given at least 20
minules prier to the
start of surgery

Full recommended
dose {if approved far

pregperative agrinistration

Local anesthetics are underused, they are simple and sale to
pertarm and can block all noxigus information from reaching the
CNS.

The opioid will help to prevent the barrage of noxious infarmation
as a result of surgery fram going into the spinal cord. The aim is
(o prevent spingl cord central sensitiration. The NSAID will be
more etfectve if admnistered prior to surgery; hawever, care
must be taken to prevent hypovolemia during surgery,

Intraogcralively

NMDA antagonist
(eg, ketamine}

Opioid {eg,
fentanyl)

CRI during surgery

CRI during surgery

The intraoperative analgesia will help to combat central
sensitizaton by blacking noxious informaton traveihng into the
CNS and prowide tor analgesia.

Postaperativaly (first 24
hours}

Opioid {eg,
fentanyl)

Sodium channel
blackers {eg,
lidocaine)

o-Adrenoceptor
aganists

CRI 817 1o 6 pg/kg/h
0.9 10 2.7 ng/lbih)

30 pg/kg/min {136
wgilb/min) after
1 mgikg bolus

‘Mini’ dase (upto 2
or 3ugikg

A small dose of IV local anesthetic provides an effective adjunctio
opiaid analgesia.

Small doses of the c;-adrenoceptor agonists are often all thal is
required to augment analgesia, particularly it the perioperative
regimen ug to this peint has Jeen aggressive,

Postoperatively (upto 3
weeks of as required)

NSAID

Opivid {eg, fentanyl
patches,
marphine)

Use at full dose daily
and then gradually
reduce as the
potential for
discomfort subsiges

Dispense small
dasces to be vsed
fraquently
(morphine, 0.5 mgrkg
(0.2 mgflb], PO}*

There 13 virtually no infermatian on how long analgesic traalment
should continue for following surgery, but lor major surgery, the
aulhor suggests at leasl 2 weeks of NSAID with an opioid
superimpased for the first few days to a week. The key 1o
success al this stage is continued reevaluation, involvement of
the owner in the evaluation process, and frequent contact with
the owner posteperatively to discuss progress and Ihe presence
of pain,

*Can be administered every 8 hours.

NSAID . Nonsteraidal anti-inflammatory drug. NMDA - N-Methyl-D-aspartate. CRI = Constant rate infusion.
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Appendix 2

Suggested options for the management of pain associated with ostevarthritic disease (QAD) and cancer in dogs and cats. The
approach to treatment of these chronic conditions is often carmied out in a stepwise manner; however, the success of this depends
on conlinual reassessmaent

Type of pain the

treatment

is suitable for Traatment Commants on efficacy and potentisl problems

0AD Weight loss Weight loss has been demonstrated to be efficacious in reducing lameness in dogs with
OAD, but nat eliminating it,

0AD Regular controlied exercise This is considered by most to help ease the pain associated with OAD, and m humans,

Swirmming it has been demanstrated that the pain associated with knee QAD is reduced + the muscles on either

side of the |oint are buit up.

GAD NSAID {including Studies in dogs have demonstrated efficacy of these drugs against the pain of DAD;

Cancer acetaminophen} however, in all cases it is an improvement thatis s¢en, not a complete response.
The infermation on the likely incidence of side effects is limited, but dogs with CAD may be mare
sensitive to the gastrointestinal effects of these drugs. The presence of gastrointestinal, renal, or liver
taxicoses will ¢dviously compromise the weifare of the animal concerned.

(] Cangidate disease modifying Surveys of practitoners and owners have suggesied that both neutraceutical and parenteral

drugs compounds/grugs in this group may provide pain rehef. There is, as yet, no conclusive praof of this.

However, itis generally accepled that many of these compounds are mild anti-inflammateries, and as a
result, may provide some analgesia.

0AD Steroids Low-dose oal and intra-articular steroids have been used for the amelioration of GAD pain,

Canger and steroids are often found to be of benefit to the cancer patient. Whether or not this is
attributable to their slight cuphoeric properties, the alleviation of pain, or both is unkngwn.

QAD Cpioids Orally acministered opioids appear to have a variable effect both on pain and in terms of adverse

Cancer effects. Camman adverse eMects seen with morphine are constipation and dysphoria; these issues
compromise welfare and, therefore, limit the use of such drugs. The anaigesic effect of opiaids in
dags and cats has not been documented.

0AD NMDA antagonists The oral administration of amantading has been used by the authors weih variable success;

Canger however, there is no published work substantiating this. It does not appear to be an effective
analgesic onits own but as part of 3 multimedal approach seams to provide same benefil.

Cancer Bisphosphonates These drugs, such as pamidronate, can provide substantial pain relief in cases where cancer has
spread ta bone and is causing lysis. However, their eftect is unpredictable and has not been stugied.

0AD Trigyclic antidepressants; There is no work demonstrating their gfficacy in providing pain retief in dags ang cats; however,

Cancer Anticonvulsants efficacy has beens demonstrated in humans. It is unclear at this stage how efficacious these drugs are.

[HN0] Acupuncture This modality appears to be elfective in providing pain relief, but as yet there are na published

Cancer swidies examining efficacy. The authoss, however, recommend it as part of @ multimedz] appreach.

DAD Massage Again, there is no gocumented evidence that massage is of beaelit; hawever, the authors believe

Cancer that altered gait resulting fram painful joints or cancers can lead to abaormal body pasture, thus

muscle spasm and s0 pain. Massage can be vseful in relieving muscle spasm and thus
decreasing pain.

See Appendix 1 for key,
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Alternative methods for the control of pain

Peler ]. Pascoe, BVSe, DVA, DACVA

he AVMA has recently issued a stalement regarding

the use of “Complementary and Alternative
Veterinary Medicine” (CAVM) and defines it is a *het-
erogeneous group of preventive, diagnostic, and thera-
peutic philosophics and practices” that includes but is
not limited to: “aromatherapy; Bach [lower remedy
therapy, energy therapy; low energy photon therapy;
magnelic field therapy; orthomalecular therapy; veteri-
nary acupuncture, acutherapy, and acupressure; veteri-
nary homeopathy; veterinary manual or manipulative
therapy (similar to osieopathy, chiropractic, or physi-
cal medicine and therapy); veterinary nutraceultical
therapy; and veterinary phytotherapy.” The practition-
ers of many ol these disciplines often refer to them-
selves as holistic practitioners because the approach to
diagnosis and therapy involves a careful look at the
animal’s whole mental and physical well-being. The
above guidelines suggest that all practitioners of vel-
erinary medicine should approach their patients in a
holistic fashion, and this is further emphasized by the
article preceding the guidelines that exhorts veterinar-
ians to reunify the animal mind and body® Western
medicine often uses a problem-oriented approach to
the diagnosis ol a condition and therapy of the patient,
and this focuses allention on those ailments that are
causing illness without necessarily paying attention to
the overall well-being of the animal.™ This narrow
focus is one of the reasons for the popularity of com-
plementary and alternative approaches to medicine
both for pecple and animals. Busy Western practition-
ers often focus quickly on a specitic problem and spend
little time with the client and patient. Practitioners of
alternative disciplines tend to take more time with
their ¢lients and patients to understand the whole

range of factors that might contribute to the current

From the Depariment of Surgical and Radiotogical Sciences, School
ol Veterinary Medicine, University of Calilornia, Davis, CA 95616,
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concern. This has an impact on the welfare of the
patient in that the longer time spent laking the history
and diagnosing the patient may lead to a greater under-
standing of the mind and body of that individual. This
is not to say that many veterinarians using Western
approaches ignore factors such as nutrition, exercise,
and environment, but the economics ol practice push
them Lo short consultation limes and rapid diagnoses
with little time for consideration of the larger picture.
Veterinary curricula have only recently begun to
increase time devoted to nutrition and behavior in
recognition of the major role these can play in health
and disease, so many praciitioners feel poorly educat-
ed in these aspects ol health care.

The guidelines on CAVM state that “recommenda-
tions for effective and sale care should be based on
available scientific knowledge and the medical judg-
ment of the veterinarian.”' Veterinarians are looking
for methods to alleviate the pain and suffering of their
patients, and so the first welfare issue concerning the
use of alternative techniques has to be *do they control
pain?” This author has a rudimentary understanding of
acupuncture and does not pretend to be an expert in
any modality of alternative care, so the review that fol-
lows is by no means comprehensive. The author has
tried o [ind scientific evidence for the efficacy of each
therapeutic modality, and these are largely derived
from the human literature because so little work has
been published on clinical efficacy in animals.

Acupuncture

This is probably the most ancient of the disci-
plines, and as one would expect, it has evolved and
changed over time. It is part of what is commonly
referred to as traditional Chinese medicine (TCM),
which is a complete medical system used lor the med-
ical management ol many common ailments related
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and unrelated to pain. Of the aforementioned modali-
ties, it is the one that has received the most scrutiny,
and there is a wide body of scientific research that is
specifically related to the analgesic effects of acupunc-
ture. There is overwhelming evidence that acupunc-
ture can induce analgesia, and this is most dramatical-
ly illustrated by the use of acupuncture alone to pro-
vide analgesia for surgery®® When this was first
brought to the attention of Western physicians in the
1960s, it was thought that there was some form of hyp-
nosis involved, but the technique has been used in ani-
mals where there is much less likelihood for psychose-
matic influences to be at work. In Western science it
was demonstrated at about the same time that analge-
sia profound enough 1o carry out surgery could be
induced by direct electrical stimulation of focal areas of
the brain, especially the periaqueductal gray matter.”
Such analgesia could also be induced by the injection
of morphine into the same area, and it was noted that
there was a synergism between morphine and electrical
stimulation.'® Since that lime extensive work has been
done 1o demonstrate that stimulation of certain
acupuncture points will induce the release of endoge-
nous opioids and hence provide analgesia. Pomeranz'
quotes 17 different lines of experimental evidence that
support this fact:

1) Many different opiate antagonists block acupunc-
ture analgesia (AA)."""

2) Nalexone has a stereospecilic effect.

3) Microinjection of naloxone or antibodies 1o endor-
phins blocks AA only if administered into anal-
gesic sites in the CNS.

4) Mice genetically deficient in opiate receptors show
poor AA."

5) Rats deficient in endorphin show poor AA.

6) Endorphin concentrations increase in blood and
CSF during AA and decrease in specific brain
regions during AA."”"

7) AA is enhanced by decreasing endorphin enzymic
degradation.”®**?

8) AA can be transmitted to a second animal by CSF
transfer or by cross-circulation and this effect is
blocked by naloxone.*

9) Reduction of pituitary endorphins suppresses
AA‘I7_17JH

10) After 30 minutes of electroacupuncture there was
an increase in messenger RNA (mRNA) for
proenkephalin in the brain and pituitary that last-
ed for 24 to 48 hours. "

11) There is cross-tolerance between AA and morphine
analgesia, implicating endorphins in AA.'*P

12) AA is more effective against emotional aspects of
pain, which is also typical of endorphins.”

13) Lesions of the arcuate nucleus of the hypothala-
mus (the site of B-endorphin production) abolish
AA.”J‘

14) Lesions of the periaqueductal gray matter abolish
AA-)O

15) The concentration of ¢-Fos gene related protein is
increased in endorphin related areas of the brain
during AA."”

16) At different frequencies of electroacupuncture
stimulation there is activation of different central

1617

opioids; at 100 Hz there is an elevation of dynor-
phin A in the spinal cord, and the resulting anal-
gesia is reversible with a k antagonist (norbinal-
torphimine). At 2 Hz the analgesia is blocked by p
and § antagonists. ™"

17) Electroacupuncture in rats increased precursors of
three major endorphins, preproenkephalin, pre-
prodynorphin, and preproendorphin mRNA.
Moreover, antisense nucleotides lor ¢-Fos and c-
Jun successfully blocked the electroacupuncture-
induced preprodynorphin mRNA.”

There is some concern that AA in animals may be
related to the stress of performing the acupuncture, but
it has been shown that sham acupuncture at
nonacupuncture points in clinically normal animals
does not induce analgesia, and in a clinical setting ani-
mals rarely seem to be stressed by the insertion of
acupuncture needles. Not only is the AA specific to
cerlain acupuncture points, but it is also seen more
intensely along the meridian of the point being stimu-
lated.™

Although there is no doubt that acupuncture stim-
ulation can and does induce an increase in the noci-
ceptive threshold in test subjects, the clinical data are a
little less convincing. This controversy has been raging
in the medical field for many years; the British Medical
Association (BMA) and the National Institutes for
Health (NIH) have both carried out reviews"* of the
available literature, and several major reviews™” have
been carried out on specific effects of acupuncture. The
NIH consensus report” supported the efficacy of
acupuncture for postoperative dental pain but did not
find any other indications for AA of relevance 1o ani-
mals. The BMA report” suggested AA was elficacious
for chronic low back pain but reported equivocal sup-
port for use in chronic neck pain and osteoarthritis
while giving no support for use in recurrent headache.
Major issues of concern in the study of acupuncture
therapy were identified in these reports, and calls for
further research were made by both groups. One of the
issues of concern is the approach used for the acupunc-
ture treatment. According to TCM, each individual
patient’s needs should be assessed carefully, and the
treatment used should be prescribed according to the
nature of the problem and the nature of the individual.
Hence, two patients with the same Western diagnosis
might be treated in quite different ways. Although this
can be accounted for in a research protocol, much of
the research is carried out with a predefined set ol acu-
points, thereby applying the treatment to the symp-
toms not the specific patient. A second hurdle to
research with acupuncture is the issue of appropriate
control groups. A number of studies indicated that a
control group receiving sham acupuncture (needle
penetration at nonacupoints) {ared as well as the treat-
ed group. This has been variously ascribed to the place-
bo effect, the interaction with the therapist, or the non-
specific analgesic effect of needle penetration. A recent
solution to this problem has been developed whereby a
sham needle is used that withdraws into the handle
The patient feels a prick to the skin, just as with real
acupuncture, but there is no needle penetrauon into
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the tissue, whereas the patients in the treated group
receive acupuncture with normal necdles.™” In one
study’ in which this approach was used lor rotator cuff
tendonitis, patients that received acupuncture had a
greater improvement than palients that received place-
bo; in a second study™ of tension-1ype headache, there
was no difference between the treated and placebo
groups. Another recent study™ used 1D needles for
perioperative analgesia, and researchers achieved
blinding by inserting the needles in the treatment
group and just taping the needles in place in the place-
bo group. They tested the patienis’ perception of this
and found that the patients could not tell which treat-
ment they were receiving. The needles were left in
place for four days, and the treated patients had less
pain at resl, less pain during cough, and less deep pain
for the first two days after surgery. Treated patients also
consumed less morphine over the four-day treatment
period.

Two double-blind trials have evaluated the use of
gold wire (38 dogs)” and gold beads (18)" for the
treatment of hip dysplasia in dogs. The gold was
implanted into a predefined set of acupuncture poinis
in the treated group, and the control groups were
clipped and prepared in the same way and had needle
holes made at points regarded as nonacupuncture
points. The dogs were evaluated by the veterinary
investigators and the owners. Neither trial was able 1o
show any benefit of acupuncture. Other reports”* in
the veterinary literature are mainly case series with no
attempis at using a placebo control.

Nutrition

Most holistic practitioners and many other veteri-
narians emphasize the role of nutrition in health and
diseasc. This is a broad subject and cannot be reviewed
adequately in this type of article, but some illustrations
of the effects of nutrition on painful conditions are
given. In humans there is a known interaction between
body weight and the severity of osteoarthritis.” The
amount of feed eaten by dogs will contribute to the
establishment ol their body weight. There seems to be
a good correlation between the development of
osteoarthritis of the hips and body weight in animals
with a genetic predisposition Lo hip dysplasia,” and
animals that have their diet restricted have some
decrease in lameness as they lose weight”
Osteochondritis dissecans (OCD), another condition
manifested as joint pain, is affected by other nutrient
factors. High dietary calcium was associated with an
increased nisk of the disease, whereas the use of a spe-
cialty dry dog food was assacialed with a decreased
risk.” In Great Danes a high calcium diet was associat-
ed with an increased incidence ol osteochondrosis
whether or not it was balanced with phosphorus.® 1n
giant breed dogs overnutrition was associaled with an
increase in the incidence of OCD and osteoarthritis.™
Similar problems ol overnutrition during growth have
been noticed in other species such as pigs, horses, and
turkeys.” ™ Gross abnormalities of diet can contribute
to painful skeletal abnormalities—deficiencies of cop-
per and zinc or excesses of vitamin A are good exam-
ples af such alierations.

Studies in rais have indicated that the intake of
palatable fats and sugars may increase the analgesic
effect of morphine (a p agonist) and ceriain doses of
U50488H (a k agonist). Such modification was not evi-
dent when the rats were fed saccharin instead of
sucrose.””™ It is possible that there are many other
interactions like this that have not yet been Lested.

Dietary Supplements

Diclary supplements are being used increasingly in
the management of some painful conditions. Arthritis
is a common condition targeted by the use of such sup-
plements. Some ¢l these are aimed at the repair or
maintenance of cartilage (eg, glucosamine and chon-
droitin sulfate and hyaluronic acid), whereas others are
supposed to interfere with free radical production (eg,
vitamins A, C, and E), and others decrease the produc-
tion of inflammatory mediators such as prostaglandins
(eg, n-3 laty acids). The specific actions of some other
compounds such as methylsulfonylmethane (MSM)
and S-adenosyl-L-methionine (SAMe) are less well
understood. Studies on the effects of glucosamine and
chondroitin in people with osteoarthritis have recently
been reviewed and suggest a beneficial effect with both
compounds. Six clinical trials met the criteria for
review for glucosamine representing 911 patients with
osteoarthritis of the knee. The outcomes ranged from a
small positive effect 1o a highly significant effect. In
general the outcomes with chondroitin were better
than with glucosamine; nine trials mei the standards
for the study, which included 799 patients. The effects
ranged form moderate 1o marked and were in general
better than those achieved with glucosamine.” There
are no similar clinical trials in dogs to indicate the effi-
cacy of this treatment, even though a recent group of
practitioners reported that 62% of them were recom-
mending the use of nutraceuticals containing these
compounds because they believed they were seeing
beneficial effects with their use™ An evaluation of
chondroitin in an induced arthritis in horses revealed
more rapid decrease in articular circumference and
more rapid decrease in lameness than the conirol
group, The horses injected with chondroitin had a
laster recovery than those receiving the drug orally, bui
the end results were similar.” In a similar study in
which synovitis was induced in dogs, pretreatment
with glucosamine and chondroitin resulted in a more
rapid decrease in lameness and more rapid resolution
of tissue changes seen on scintigraphy than in the con-
ol group.” Two clinical studies™ " reported beneficial
effects of glucosamine in horses, but they were not ran-
domized controlled trials. One randomized controlled
trial in horses with navicular disease demonstrated a
reduction in lameness scores over an 8-week treatment
with glucosamine-chondroitin sulfate,' compared with
a placebo.”

Studies™" indicate that n-3 fany acids provide
beneficial elfects for people suffering from rheumatoid
arthritis. The benefits have included decreased num-
bers of swollen joints, decreased joint pain, and
decreased use of nonsieroidal anti-inflammatory
drugs (NSAID)." The mechanism by which these fatty
acids allect rheumatoid arthritis 1s related to the alter-
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ations in production of some of the eicosanoids and
some cytokines. The n-6 and n-3 faly acids compete
for metabolic enzymes, and so il the diet has an over-
abundance of n-6 fatty acids, there is an increase in the
n-6 metabolites, which include proinflammatory
prostaglandins (PG) such as PGE, and leukotriene By
(LTBy). Conversely the n-3 faity acids tend to produce
LTB;, which has less activity than LTB, and smaller
amounts of PGE; and therefore less activity. This effect
on the reduction in LTB; with an increase in LTBs has
been demonstrated in dogs by use of n-6:n-3 dietary
ratios of 3:1 and 10:1.™ Dietary n-3 fatiy acids may also
have suppressive effects on the production of inter-
leukin-1P and tissue necrosis [actor-a, and this effect
may be part of the benefit provided by the inclusion of
these [atty acids in the diet.*

Homeopathy

Heomeopathy is the system of medicine stared by
Samuel Hahnemann more than 150 years ago.™ He
observed that substances that cause certain sympioms
could be used 1o treat those same symploms. This idea
of “like treats like” is the basis for vaccination where a
small dose ol a microorganism is given 1o stimulale the
host 10 mount a defense against that particular
micreorganism. Hahnemann had generalized this idea
and developed remedies with very low concentrations
of the substance that could be given to stimulate the
body to eliminate symptoms produced by that sub-
stance at high concentrations. Remedies are described
by their dilution (eg, X = 10, C = 100, and M = 1,000),
and the difficulty of this approach for Western science
is that homeopathic remedies are considered more
potent the more dilute they become. In the higher dilu-
tions it is likely that there are no molecules of the orig-
inal substance left in the final preparation, but the suc-
cussion with which the remedy is prepared is thought
to preserve the qualities of that substance.

There are few published studies of homeopathy
used for the management of pain or painful conditions.
In a major mela-analysis of homeopathy, the authors
reviewed 89 placeho-controlled studies with acceptable
methodologies, with the null hypothesis being that
homeopathy was no better thin placebo.™ Results of
analysis indicated that homeopathy delinitely gave
mere positive results than placebo, with an odds ratio
of 2.45 for all 89 studies and an odds ratio of 1.66 for
the hest 26 studies reviewed (an odds ratio of 1 would
have meant that the treatment was no better than
placebe). This meta-analysis included two high quality
stwdies on sprains with odds ratios of about 3 and 6
and four studies on rheumatoid arthritis with odds
ratios varying between 1.5 and 12. In one of the lauer
studies the homeopathic treatments were administered
by an expert homeopathic physician; there were statis-
tically significant improvements in [our of the assessed
variables in the homeopathy group. but there were sig-
nificant improvements in three ol the variables
assessed in the placebo group, suggesting al best an
extremely weak positive response to homeopathy.” An
carlier study” in 46 patients indicated positive out-
comes in several variables with no positive results in
the placebo group, giving much stronger support for

the use of homeopathic remedies for this condilion.
Homeopathy has been used Lo treal other painflul con-
ditions in people such as headache, migraine, otitis
media, and breast engorgement during the inhibition
ol lactation. The results, although holding out some
promise of benelit, were not definitively supportive of
homeopathic therapies.”™ This author has been
unable to find placebo controlled veterinary studies on
the use of homeopathy lor pain management.

Herbal and Plant Medicines

Herbal and plant therapies have certainly been
around longer than human beings, and therefore it is
not surprising that some ol them can produce analge-
sia. Several of our most useful analgesics are derived
from plants (eg, salicylates from willow bark and mor-
phine from poppy juice), and there are probably many
others yet to be discovered. Herbalists believe that the
therapeutic benefit provided by the herb is attributable
to the unique combination of ingredients provided by
that specific plant, and that the exiraction of active
ingredients may decrease its healing power. Part ol this
argument relates to the toxicity of the substances—thai
is, the plant is regarded as nawral and therefore less
likely to be toxic, whereas the pure chemical can lead
1o significant side elfects. Although this may be true in
some cases, it is also true that herbal and plant medi-
cines can have serious side effects and negative inter-
actions with pharmaceuticals.” Because herbal reme-
dies are not currently regulated as strictly as pharma-
ceuticals, there arc problems with the content of the
herbal remedy. This may be as innocuous as a low con-
centration ol the promised ingredien(™ or as dangerous
as the inclusion of potentially latal contaminants in the
remedy.” Until the ingredients of these medicines are
strictly controlled, it is up to practitioners to assure
themselves that their supplier has rigorous standards of
authenticity and preparation. It is also necessary [or
practitioners to ask about concurrent herbal therapies
and 10 be able 1o access information about the poten-
tial interactions with pharmaceutical preparations.'®

Randomized controlled trials of herbal remedies
have been published, and some of these have been
reviewed in various systematic reviews. One such
review'™' looked al analgesic and anti-inflammatory
remedies for rheumatoid arthritis. The remedies
included covered plants with high concentrations of
n-3 fauty acids and plants containing salicylates and
glycosides as well as more complex remedies, and all
but one (unknown effects} contained ingredienis that
would aflect eicosanoid activity. The authors lound 19
trials that met their criteria, and all of them had some
positive outcomes that were greater than seen with
placebo." Only one trial compared the herbal remedy
(Phytodolor”; a mixture of Populus tremula, Fraxinus
excelsior, and Solidagoe virgaurea) with a standard anal-
gesic (piroxicam), and results were similar between
piroxicam and Phytodelor at four weeks.™

Chiropractic and Veterinary
Manipulative Therapy

Although veterinary manipulative therapy is a rel-
atively new discipline to veterinary medicine, the
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developer of chiropractic, B. ]. Palmer, used chiroprac-
tic to treat animals at his clinic in the early part of the
20th century. Chiropractic is based on manual spinal
manipulation (from “cheir,” which means hand, and
“praxis,” which means practice) and the beliel that
many manifestations of disease or disorder are brought
about by dysfunction of the spinal column. If the
nerves controlling visceral function are being affected
by pinching or compression, then it is casy to under-
stand Lhat disorders of the viscera might be amenable
to this form of therapy. However, chiropractic is most
well-known for its effect on human spinal columns,
and it is there that much of the evidence for its elfica-
cy is found. A major diflicully of establishing chiro-
practic as an effective form of therapy is the problem
with placebo treatments; that is, it is difficult to pro-
vide a placebo or sham treatment that really fulfills this
purpose. Recent attempls have only been partially suc-
cessful'™ A meta-analysis of 23 human clinical trials
comparing chiropractic with other forms of therapy for
lower back pain indicated that chiropractic was better
than the comparison treatments in providing relief
from pain.'® Another study'™ indicated that chiroprac-
¢ was more effective than hospital outpatient man-
agement in that patients were less painful, and a high-
er percentage [elt that they had been helped by chiro-
practic than the patients treated in the hospital (79 vs
60%). Chiropractic has also been shown to be effective
[or the therapy of migraine.'”

In veterinary medicine the reports of effective use
ol this modality remain anecdotal, but with the advent
of the American Veterinary Chiropractic Association
and the provision ol formal training in this discipline,
it is likcly that more research will be performed 10
demonstrate the usefulness of this method.

Magnetic Field Therapy

Magnetism has been used as a therapeutic modali-
ty for many years, but research into the mechanisms
and clinical applications has largely been a product of
the past four decades. Two types of magnets are gener-
ally used: static magnets and electromagnets. Static
magnets can be applied to the skin or can be carried in
blankeis or wraps to treat the body or limbs.
Electromagnets require an electrical source, and while
many ol these need to be plugged in, many recent mod-
cls are battery powered and so are more portable.
Electromagnets can be turned on and ofl and this has
lead to the use of pulsed electromagnetic ficlds
(PEMF). 1t is easier 10 abtain more powerful magnetic
lorces by use of electromagneis than with static mag-
nets, and so much ol the research has {ocused on 1the
use of PEME in human medicine, PEMF have been
used 1o treat a range of conditions such as fracture
nonunion, failed joint [usions, spine fusions, congeni-
lal pseudoarthrosis, osteonecrosis, osteochondritis dis-
secans, 0steoporosis, osteogenesis imperfecta, chronic
tendonitis, chronic skin ulcers, and osteoarthritis. """
In one study,'” 25 patients were randomly assigned to
active treatment with a PEMF for one month (n = 13)
or inactive treatment (10). Overall pain scores, pain
scores with the most troublesome daily activity, worst
discomlort in the previous week, pain on joint motion,

and joint tenderness assessed by a physician all
decreased in the treated patients by the midpoint of
therapy, and the effect persisied for one month after-
ward. The placebo-treated patients had no change in
their pain scores.

A recent study'™ in dogs compared a PEMF with
morphine following ovarichysterectomy. The number
of dogs was small and no benefit was demonstrated lor
the PEMF alone, but the pain scores at 30 minutes
were lower for the dogs receiving both morphine and
PEME, compared with morphine alone or PEMF alone.

Safety

A major tenet of veterinary care is “First do no
harm.” 1t is important, therefore, that the aforemen-
tioned therapeutic approaches should meet this ideal.
Although it is unlikely that any intervention can be
campletely without harm, most of these complemen-
tary lechniques come close. Acupuncture has recently
been examined in human medicine, and two
reports'” "' were published with a total of 66,000 treat-
ments. None of the adverse events were life threaten-
ing, and all adverse evenis had ceased within two
weeks. Many palients experienced bleeding and pain
associated with necdle insertion, and some sullered
from an aggravation of their symptoms. Adverse effects
of a more serious nature have been reported related to
acupuncture (eg, pneumothorax, nerve injury, needle
migrating into the heart), but the alorementioned data
indicate thal these are clearly rare events. As a com-
parison, it has been estimated that in humans one in
1,200 patients will die [rom gastroduodenal complica-
tions when treated with NSAID for two months. ™

There has been a strong recommendation hy some
holistic practitioners that raw {oods should be used for
dogs and cats. A recent publication has demonstrated
some [laws in the nutritional value of some of these
diets, and thereflore it is imporiant that any recom-
mended diet be appropriately balanced according to
current knowledge."? Dietary supplements must also
be given at recommended doses, aithough [or the mosi
part there appear Lo be [airly wide salety margins with
many of the substances used.

Homeopathic remedies are probably among the
safest of reatments because they contain almost none
of the original ingredient. The most likely adverse event
would be an exacerbation of the clinical signs, and the
homeopath may regard this as a good thing because it
suggests that the body is indeed reacting to cure itsell.

Herbal therapies may be associated with adverse
effects, as mentioned. If the preparation is pure and
care is tzken 10 prevent adverse interactions with phar-
maceuticals, the chances of an adverse effect are great-
ly minimized.

Chiropractic has come under scrutiny in recent
years because of some serious adverse effects, but
when practiced appropriately it appears o have few
problems associated with it. Two studies have
addressed chirepractic in people with a total of 1,682
patients. There were no life-threatening complications,
and the most common problems were local discomfort
(approx 50%), headache (approx 10%). and fatigue
(approx 10%).'"
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Magnetic field therapies have not been associated
with any serious side effects, although it is ceriainly
possihle that a patient could get an electric shock if a
PEMF device were not maintained in good working
order.

The aforementioned data suggest that there are
effective aliernative or complementary methods for the
management of pain in humans and that these meth-
ods appear to be as sale, if not safer, than current phar-
maceutical compounds. A great deal of research needs
to be performed in animals to lind out whether these
data can be applied to the common species we (as vet-
erinarians) deal with. These data will be dilficult io
generale because of the problems in assessing animal
pain and the difficulty in obtaining sufflicient numbers
of patients to indicate clinical efficacy.

*Cosequin, Nutramax Laborateries Ine, Edgewood, Md.
‘Phytodolor, Phyto-Pharmica. Green Bay, Wis.

References

I AVMA Guidelines for Complementary aml Alternalive
Veterinary Medicine. ] Am Vet Med Assoc 2001,218:1731.

2. McMillan FD, Rollin BE. The presence ol mind: on reanilymg
the animal mind and body:. | Am Ver Med Assoc 2001 ,218:1723-1727.

3. McMillan FD. Comfart as the primary goal in velerinary
medical practice. | Am Vet Med Assoc 1998.212:1370-1374.

4. McMillan FD. Inflluence of mental states on somalic health
in animals. | Am Vet Med Assoc 1999:214:1221-1225.

5. McMillan FD. Quality of life in animals. | Am Vet Med Assoc
2000.216:1904-1910.

6. Wright M, McGralh CJ. Physiologic and analgesic effects of
acupunciure in the dog. } Am Ver Med Assoc 1981;178:502-507.

7. Stll J. Acupunciure analgesia for laparotomy in dogs and
cats: an experimental study, Am | Acupunct 1987:15:155-165.

8. Klide AM, Gaynor JS. Acupuncture for surgical analgesia
and postoperative analgesia In: Schoen AM, ed. Veterinary acupunc-
wre. Ancient art to modern medicine. 2nd ed. St Louis: CV Moshy Co,
2001:295-302,

9. Reynolds DV. Surgery in the ra1 during electrical analgesia
ingluced by focal brain stimulation. Scieace 1969:164:449—445.

10. Samanin R, Valzelii L. Increase of morphine-induced anal-
gesia by stimulation of the nucleus raphe dorsalis. Fur | Pharmacal
1971.16:298-302.

11. Pomeranz B. Acupuncture analgesia—basic research In:
Stux G, Hammerschlag R, eds. Clinical acupuncture: scientific basis.
Berlin: Springer-Verlag Inc, 2001,1-28.

12. Chen XH, Han JS. All three types of opioid recepiors in the
spinal cord are important for 2/15 Hz eleciroacupunciure analgesia.
Eur f Pharmacol 1992:211:203-210.

13. Chen XH, Han J5. Analgesia induced by electroacupunciure
ol different frequencies is mediaed by different 1ypes of opioid
receptors: another cross-tolerance study, Behav Brain Res 1992:47:
143-149.

14. Chen XH, Geller EB, Adler MW, Llectrical stimulation at
iraclitional acupuncture sites in periphery produces brain opioid-
recepror-mediated antinociception in rats. J Pharmacol Exp Ther
1996;277:654-660.

15. Cheng RS. Pomeranz B. Electroacupunciure analgesia could
be mediated by at least twe pain-relieving mechanisms; endorphin
and non-endorphin systems. Life Sei 1979.23:1957-1962.

16. Cheng RS. Pomeranz B. Correlation of genetic differences in
endorphin sysiems with analgesic elfects of D-amino acids in mice.
Brain Res 1979;177:383-587.

17. Cheng R, Pomeranz B, Yu G. Dexamethasone partially
reduces and 2% saline-treatment abolished electroacupuncture anal-
gesia: these findings implicate pitvitary endorphins, Life 5ci 1979;
24:1481-1486.

18. Wan Y, Wilson SG, Han ], et al. The ¢flcct of genolype on
sensitivity to eleciroacupunciure analgesia. Pain 2001,91:5-13,

JAVIMA, Vol 221, No. 2, July 15, 2002

15. Asamoto S. Takeshige C. Activation of the satiety center by
auricular acupuncture point stimulation. Brain Res Bull 1992;29:
157-164.

20. Chou ], Tang ], Del Rio ), et al. Action ol peptidase
inhibitors on methicnineS-enkephalin-arginines-phenylalanine?
(YGGFMRF) and methionine5-enkephalin (YGGFM) metabolism
and on electroacupuncture antinociception. J Pharmacol Lxp Ther
1984.230:349-352.

21. Facchineni T Nappi G, Savoldi F, et al. Primary headaches:
reduced circulating bewa-lipotropin and beta-endorphin levels with
impaired reactivity Lo acupuncture. Cephalalgia 1981,1:195-201.

22, Hardebo JE, Tkman R, Eriksson M. Low CSF met-
enkephalin levels in clusier headache are elevaled by acupunciure.
Headache 1989,29:494-497.

23. He LF Lu RL., #huang SY, e1 al. Possible involvement of opn-
oid peptides of caudate nucleus in acupunciure analgesia. Pain
1985,23:83-93,

24. Cheng RS, Pomeranz B. A combined treatment with D-
amino acids and electroacupuncuure produces a greater analgesia
than cither reaiment alone; naloxone reverses these effects. Pain
1980:8:231-236,

25. Kishioka S, Miyamoto Y. Fukunaga Y, et al. Effecis of a mix-
wre of peptidase inhibitors (amastatin, captopril and phosphorami-
don) on Met-enkephalin-, beta-endorphin-, dynorphin-(1-13)- and
electroacupunciure-induced antinociception in rats. Jpn J Pharmacel
1994,66:337-345.

26. Peng CH, Yang MM, Kok SH. et al. Endorphin release: a
possible mechanism of acupunciure analgesia. Comp Med East West
1978:6:57-60.

27. Masala A, Saua G. Alagna S. et al. Suppression ol elec-
troacupuncturc(EA}-induced beta-enderphin and ACTH release by
hydrocortisone in man. Absence of effects on EA-induced anaesthe-
sia. Acta Endocrinol (Copenh) 1983;103:469-472.

28. Pomeranz B, Cheng R, Law B Acupuncture reduces electro-
physiological and behavioral responses 10 noxious stimuli: pituitary
is implicated. Exp Newrol 1977:54:172-178.

29. Guo HEF Tian ], Wang X, et al. Brain subsirates activated by
electroacupuncture (EA) of dilferent requencies (11): rele of Fos/Jun
proteins in EA-induced transcription of preproenkephalin and pre-
prodynorphin genes. Brain Res Mol Brain Res 1996:43:167-173.

30. Zheng M. Yang SG, Zou G. Eleclro-acupuncture markedly
increases proenkephalin mRNA in rat striatum and piwitary. 5¢i Sin
[B] 1988.31:81-86.

31. Han )S$. Li 5). Tang ). Tolerance to electroacupunciure and
its cross lolerance to morphine. Neuropharmacology 1981:20:
593-596.

32, Yang ZL, Cai TW, Wu J1.. Acupuncture and emotion: the
influence ol acupuncture anesthesia on the sensory and emotional
compenents of pain. J Gen Psychal 1969.116:247-258.

33. Takeshige C, Tsuchiva M, Guo 5Y. et al. Dopaminergic
transmission in the hypothalamic arcuate nuclews to produce
acupuncture analgesia in correlation with the piaitary gland. Brain
Res Buil 1991:.26:113~122.

34. Sato T, Takeshige C, Shimizu §. Morphine analgesia medi-
ated by activation of the acupunciure-analgesia-producing system.
Acupunct Electrother Res 1991,16:13-26.

35, Wang Q, Mao L, Han }. The arcuate nucleus of hypothala-
mus mediates low but net high frequency electroacupunciure anal-
gesia in rats, Brain Res 1990;513:60-66.

36. Wang QA Mao LM, Han JS. The role ol periaqueducal gray
in mediation of analgesia produced by different frequencies clec-
troacupuncture stimulation in rais. In{ J Neurosci 1990:53:167-172.

37. Gue HE Cui X, Hou Y, et al. C-Fos proteins are not involved
in the activation of preproenkephalin gene expression in rat brain by
peripheral elecinic stimulanon (clectroacupuncture). Neurosci Lett
1996207163160

38. Lee Ji. Beiz A). The disiribution of brain-stem and spinal
cord nucler associated with differemt frequencies of eleciroacupunc-
ture analgesia, Pain 1993.52:11-28.

39. Pan B, Castro-Lapes JM, Coimbira A, C-los expression in the
hypothalamo-pituitary system induced by electroacupunciure or
noxious stimulation. Newrareport 1994:5:1649-1652.

40. Farber PL., Tachibana A, Campiglia 1M, Increased pain

Animal Welfare Forum: Pain Management 227



threshold following clectroacupuncture: analgesia is induced mainly
in meridian acupuncture points. Acupunct Electrother Res 1997:22:
109-117.

41. Acupuncture. NIH Consens Statement 1997:15:1-34.

41, British Medical Association. Acupuncture: efficacy, safety and
practice. Amsterdam: Harwood Academic Publishers, 2000.

43. Rosted P. The use of acupuncture in dentistry: a review of
the scientific validity of published papers. Oral Dns 1998:4:100-104.

44. Emnst E. Acupuncture as a symptomalic (reatment of
osteoarthritis. A sysiematic review. Scand | Rheumatol 1997:26:
44447,

45, Ernst E, White AR. Acupuncture for back pain: a meia-
analysis of randomized controlled trials. Arch Intern Med 1968:158:
2235-2241.

46. Ernst E, Pittler MH. The effectiveness of acupuncture in
treating acute dental pain: a systemaltic review. Br Dent | 1998:184:
443-447,

47. Emnst E, White AR. Acupunciure as a treatment for tem-
poromandibular joint dysfunction: a systematic review of random-
ized trials. Arch Qtolaryngol Head Nech Surg 19909;125:260-272.

48. Longwarth W, McCarthy PW. A review af research on
acupuncture for the reatment of lumbar disk protrusions and asso-
cialed neuralogical symptomaiclogy. | Aitern Complement Med 1997,
3:55-76.

49. Reed JC. Review of acute and chronic pain published stud-
ies. J Altern Complement Med 1996:2:129-144,

50. White AR, Emst E. A systematic review of randomized con-
trolled trials of acupuncture lor neck pain. Br J Rheumatol 1999,
3B:143-147.

51. Melchart D. Linde K, Fischer P, et al. Acupuncrure for idio-
pathic headache (Cochrane Review}. Cochrane Database Syst Rev
2001;1:CDOD1218.

52, Melchart D, Linde K, Fischer I et al. Acupunciure for
recurrent headaches: a systematic review of randomized controlled
trials. Cephalalgia 1999;19:779-786.

53, van Tulder MW, Cherkin DC, Berman B, et al. The effec-
tiveness of acupuncture in the management of acute and chromic low
back pain. A systematic review within the framework of the
Cochrane Collaboration Back Review Group. Spine 1999:24:
LI13-1123.

54. Takeshige C, Zhao WH, Guo SY. Convergence [rom the pre-
optic area and arcuate nucleus to the median eminence in acupunc-
ture and nonacupuncrure point stimulation analgesia. Brain Res Bull
1991;26:771-778.

55. Sireitberger K, Kleinhenz J. Introducing a placebo needle
into acupuncture research. Lancet 1998:332:364-365.

56. Klemnhenz J. Streitberger K. Windeler J, et al. Randomised
clinical trial comparing the effects of acupunciure and a newly
designed placebo needle in rotalor culf tendinits. Pain 1999,
83:235-241.

57. Karst M, Reinhard M, Thum P, et al. Necdle acupuncture in
ension-type headache: a randomized. placebo-controlled study.
Cephalalgia 2001;21:637-642.

58. Kotani N, Hashimoto H, Sate Y, et al. Preoperative intrader-
mal acupuncture reduces postoperative pain, nausea and vomiting,
analgesia  requirement, and sympathoadrenal  responses.
Anesthesiology 2001;95:349-356.

39. tiielm-Bjorkman A, Rackallio M, Kuusela E, et al. Double-
blind evaluation of implants of gold wire at acupuncture points in
the dog as a treatment for osteoarthritis induced by hip dysplasia, Vet
Rec 2001;149:452-456.

60. DeCamp CE, Fio GL, Martinez SA, ctal. Double blind study
10 evaluate the clinical response 10 gold bead acupuncture as a trear-
ment in dogs with naturally occurring hip dysplasia. Vet Comp
Orthop Traumatol 1998:11:A63.

61. Xie H, Liu H. Foster M. Equine back pain: a traditional
Chinese review. Equine Pract 1997;19:6-12.

62. Martin BB, Klide AM. Acupuncture for treatment of chron-
ic back pain in horses In: Schoen AM, ed. Veterinary acupuncture:
ancient art to modern medicine. 2nd ed. St Louis: CV Mosby Co. 2001
467-473.

63, Fleming P Acupuncture for musculoskeletal and neurolog-
ic conditions in horses In: Schoen AM, ed. Veterinary acupuncture:

ancient art to modern medicine. 2nd ed. St Louis: CV Mosby Co,
2001:443-466.

64, Durkes TE. Gold bead implants In: Schoen AM, ed.
Veterinary acupuncture: ancient art to modern medicine. 2nd ed. St
Louis: C¥ Mosby Co, 2001;303-305.

65. Foye PM, Stitik TP. Chen B, et al. Osteoarthritis and body
weight. Nutrition Res 2000,20:899-903.

66. Kealy RD, Lawler FD. Ballam JM. et al, Five-year longitudi-
nal study on limited lood consumption and development of
osteoarthritis in coxofemoral joints of dogs. Am } Vet Res 1997:210:
222225

67. lmpellizeri JA, Tetrick MA, Muir P Effect of weight reduc-
tion on clinical signs of lameness in dogs wilth hip osicoarthritis.
J Am Vet Med Assoc 2000,216:1089-1091.

68, Slater MR, Scarlett JM, Donoghue S, e1 al. Diet and exer-
cise as potential risk lactors for ostecchondritis dissecans in <logs.
Am | Ver Res 1992:53:2119-2124.

69. Schoenmakers 1, [lazewinkel HA, Voorhout G, et al. Effecis
of diets with different caleium and phosphorus contents on the
skeletal development andd blood chemisiry of growing greal danes.
Vet Rec 2000,147.652-660.,

70. Hedhammar A, Wu FM, Krook L, et al. Overnutrition and
skeletal discase. An expenmental siudy in growing Great Dane dogs.
Cornell Vet 1974,64:83-1114.

71. Carlson CS, Hilley HD, Meuten DJ, et al. Effect of reduced
growth rate on the prevalence and severity of osteochondrosis in
gilts. Am | Vet Res 1988:49:396-402.

72. Glade MJ, Belling TH jr. Growth plate cartilage metabolism,
morphology and biochemical composition in over- and underfed
horses. Growth 1984.48:473-482.

73. van Weeren PR, Sloet van Q-0 Barneveld A. The influence
ol birth weight, rate of weighi gain and finat achieved height and sex
on the development of osteochondrotic lesions in a population of
genetically predisposed warmblood loals. Equine Vet ] Suppt 1999,31:
26-30.

74. Hester PY, Krueger KK, Jackson M. The effect of restriclive
and compensatory growth on the incidence of leg abnormalities and
performance of commercial male trkeys. Poult Sci 1990:69:
1731-1742.

75. Kanarek RB, Przypek J. D'Anci K, et al. Dietary modulation
ol mu and kappa opicid recepror-mediated analgesia. Pharmacol
Biochem Behayv 1997.58:43-49.

76. D'Anci K, Kanarek RB, Marks-Kaulman R. Beyond sweet
lasle: saccharin, sucrose, and polycose differ in their effects upon
morphine-induced analgesia. Pharmacol Biochem Behav 199756
341-345.

77. McAlindon TFE, LaValley MP. Gulin JP. et al. Glucosamine
and chondroitin for treatment of ostecarthritis. JAMA 2000:283
1469-1473.

78. Anderson MA, Slater MR, Hammad TA. Resulis of a survey
of small-animal practitioners on the perceived clinical efficacy and
safety of an oral nutraccutical, Prev Vet Med 1999;38:65-73.

79. Videla D1, Guerrero RC, Elfects of oral and intramuscu-
lar use of chondroitin sulfate in induced equine aseptic arthrilis.
J Equine Vet Sci 1998,18:548-555.

80. Canapp 50, Mclaughlin RM, Hoskinsen Jj. et al.
Scintigraphic evaluation of dogs with acute synavitis alter treatment
with glucosamine hydrochloride and chondreitin sullate. Am | Vet Res
1999.60:1552-1557.

81. Jagschke G, Steinbach W, Specific weatment of arthrosis
deformans in horses with glucosamine sulphate. DTW Disch Tierarzt!
Wochenschr 1982,89:288-291.

82. Hanson RR Jr, Smalley LR, Hufl GK, et al. Ozal ireatment
with a glucosamine-chondroutin sulfate compound for degenerative
joint discase in horses: 25 cases. Equine Pract 1997:19:16-21,

83. Hanson RR, Brawner WR, Blaik MA, et al. Oral irealment
with a nutraceutical (Cosequin(R)) for ameliorating signs of navicu-
lar syndrome in horses. Vet Ther 2001:2:148-159.

84. James M]. Cletand LG. Diclary n-3 fatty acids and therapy
for rhenumatoid arthntis. Semin Arihritis Rheum 1997.27:85-97.

85. Cleland LG, James MJ. Rheumaioid arthritis and the bal-
ance of dictary N-6 and N-3 cssential fatty acids. Br j Rheumatol
1997.36:513-514.

228  Animal Welfare Forum: Pain Managament

JAVMA, Vol 221, No. 2, July 15, 2002



86. Volker D, Fitzgerald P Major G, ¢t al. Efficacy of fish oil
concentrate in the Ireatment of rheumaleid arthritis. | Rhewnatol
2000:27:2343-2346.

87. Cathcart ES, Gonnerman WA, Leslie CA, et al. Dietary n-3
latty acids and arthritis. | Intern Med 1989,225(suppl):217-223.

88. Vaughn DM, Reinhart GA, Swaim SE et al, Evaluation of
effects of dietary n-6 1o 1-3 fatty acid ratios on leukotrienc B synthe-
sis in dog skin and neutrophils. Vet Dermatol 1994:5:163-172.

89. Hahnemann S. Organgn der Fleilkunst. st ed. Dresden,
Germany: Arncldischen Buchhandlung, 1824,

90. Linde K, Clausius N, Ramirez G, et al. Are the clinical
effects of homeopathy placebo eflects? A meta-analysts of placebo-
controlled trials. Lancet 1997,350:834-843.

91. Andrade LEC, Ferraz MB, Atra B, et al. A randemized con-
trolled trial to evaluate the effectiveness of homeopathy in rheuma-
toid arthritis. Scand J Rheumatol 1991:.20:204-208,

92. Gibson RG, Gibson S1., MacNeill AD, et al. Homoeopathic
therapy in rheumatoid arthritis: evaluation by double-bhnd clinical
therapeutic wrial. Br ] Clin Pharmacol 1980:$:453—459.

93. Berrebi A, Parant O, Ferval F, et al. Treatment of pain due 10
unwanted lactation with a homeopathic preparation given in the
immediale post-partum period. [ Gynecol Obsiet Biol Reprod (Paris)
2001;30:353-357.

94, Jacobs ), Springer DA, Crothers D. Homeopathic treatment
ol acute otitis media in children: a preliminary randomized placebo-
contralled trial. Pediatr Infect Dis | 2001:20:177-183.

95. Straumsheim P, Borchgrevink C, Mowinckel P et al
Homecpathic treatment ol migraine: a double blind, placebo con-
trolled trial of 68 patients. Br Homeopath | 2000:89:4-7.

96. Walach 11, Lowes T, Mussbach D, et al. The leng-term
effects of homeopathic treatment of chrenic headaches: 1 year follew
up. Cephalalgio 2000,20:835-837.

97. Ooms TG, Khan SA, Means C. Suspected caffeine and
cphedrine toxicosis resulting from ingestion of an herbal supplement
containing guarana and ma huang in dogs: 47 cases (1997-1999)_ |
Am Vet Med Assoc 2001;218:225-229.

98. Liberi LE, DerMarderosian A. Evaluatien of commercial
ginseng products. | Pharm Sci 1978:67:1487-1489.

99. Reis CA, Sahud MA. Agranulocylosis caused by Chinese
herbal medicine: dangers ol medications containing aminopyrine
and phenylbwtazone. JAMA 1975:231:352-355.

100, Miller LG, Murray W), Herbal medicinals. A clinician’ guide.
1st ect. New York: Pharmaceutical Products Press, 1998,

101, Ernst E, Chrubasik S, Phyto-anti-inflammatories. A system-
atic review of randomized, placebo-contrelled, double-blind trials.
Rheum Dis Clin North Am 2000,26:13-27.

102. Hawk C, Azad A, Phengphua C, et al. Prelimunary study of
the effects of a placebo chiropractic treatment with sham adjust-
ments. | Manipulative Physiol Ther 1999:22:436-443.

103. Anderson RA, Mecker WC, Wrick BE, et al. A meta-analy-
sis of clinical trials of spinal manipulation. J Manipulative Physiol
Ther 1992,15:181-194.

104. Meade TW, Dyer S, Browne W. ¢i al. Randomised compar-
ison of chirepractic and hospital cutpatient management for low
back pain: results from extended follow up. BMJ 1995311
349-351.

105. Tuchin PJ, Pollard M, Bonello R. A randomized controlled
rial of chiropractic spinal manipulative therapy for migraine.
J Manipulative Physiol Ther 2000,23:91-95.

106. Bassett CAL. Beneficial effects of electromagnetic [fields.
J Cell Biochem 1993;51:387-293,

107. Trock DH, Bollet A], Dyer RH], et al. A double-blind wrial of
the clinical effects of pulsed electromagnetic fields in osteoarthritis.
1 Bheumatol 1993;20:456—460.

108. Shalford HL., Hellyer PW, Crump KT, et al. Use ol a pulsed
electromagnetic field for treatment of postoperative pain in dogs: a
pilot study. Ver Anaesth Analg 2002:29:43-48.

109. White A, Havhoe S, Hart A, et al. Adverse evenis [ollowing
acupuncture: prospective survey of 32 000 consultations with doc-
tors and physiotherapists. BMJ 2001:323:485-480.

110. MacPherson H, Thomas K, Walters S, et al. The York
acupuncture safety study: prospective survey of 34 000 treatments by
traditional acupunctunsts. EMJ 2001,323:486—487.

111. Tramer MR, Moore RA, Reynolds D). et al. Quantitative
estimation of rare adverse events which follow a biological progres-
sion: a new model applied to chronic NSAID use. Pain 2000,85:
169-182.

112, Freeman LM, Michel KE. Evaluation of raw food diets for
dogs. f Am Ver Med Assoc 2001;218:705-709.

113. Leboeul-Yde C, Hennius B, Rudberg F, et al. Side effects of
chiropractic treatment: a prospective study. ] Manipulative Physiol
Ther 1997:20:511-515.

Ethical issues regarding pain in animals

Alexander Livingston, BveiMed, Phid

he objective here is to recognize thal various

groups and subgroups exist within the population
that will hold cansiderably different views on what
constitutes ethical treatment of animals both generally
and more specifically with regard to pain. In addition,
we must remember that the range of these views will be
vastly different in dilferent countries with different
economic and religious backgrounds. Consequently,
although this study could simply address the North
American issues, i1 is important to remember that we
live in a scciety where immigration and relocation
from diverse backgrounds are easily achieved.

From the Deparument of Veterinary Biomedical Sciences, Western
College of Veterinary Medicine, University of Saskatchewan.
Saskatoon, SK, Canada 57N 3B4.

Additionally, some of the ethical viewpoints thal are
taken are strongly held, and there exists a substantial
lack of appreciation ol conflicting viewpoints by those
from the opposing ends of the spectrum. Thus,
although it is often possible o hold a discussion on the
different types of pain that animals may have, il is often
much more difficult to discuss ethical standpoinls in a
noncenlrontational manner.

With regard to the range and variation of pain
states that may exist and how this can influence our
interaction with animals experiencing these different
pain states, perhaps we do have some basic under-
standings that can help us arrive at some consensus.

Most reasonable people would agree that it is not
acceptable 1o allow a domestic animal to experience
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ongoing severe pain without some lorm of positive
intervention on the part of those who accept responsi-
bility for that animal. To some extent this is where vet-
erinarians enter the complex equation in a profession-
al capacity. It is reasonable for the public to expect that
as a result of their training and experience, veterinari-
ans will be able 1o produce some evaluation of the
source and intensity of the pain and use their proles-
sional skills and privileges (o alleviate that pain. In this
process, veterinarians are not adopting an ethical posi-
tion by their mteraction with the animal—they simply
have the training and skill 10 make an evaluation and
adopt a strategy 10 deal with the situation. However,
the actual precess is usually complicated by the animal
having an owner or someone who accepls responsibil-
ity for that animal, by the existence of economic con-
straints on the treatment, and by certain social and
legal implications that may exist. It is also important to
understand that at this point we are only considering
physical pain and will not even attempt to evaluate
emotional pain.

The range of animal species is also more compli-
catec| than it may seem at first glance. Initially it might
be construed 10 address domestic mammals including
dogs, cats, sheep, cattle, and horses over which humans
exerl some control and responsibility, and then the
extension of this responsibility to the more auractive
wild mammals such as seals, bears, deer, and pandas
would seem fairly reasonable. A little less obvious are
the less aunractive or less romanticized wild animals
such as skunks, gophers, coyotes, and hyenas. Yet it
seems obvious thal all of these species would have the
same capacily 1o feel pain, although the behavioral
expression of that pain may vary considerably.

But what aboul nonmammalian vertebrates? Avian
species appear to experience and react to pain in a
manner similar 10 mammals. There is also evidence
that reptiles, amphibians, and fish share these abilities.
What about the nonvertebrates, even those that are dis-
ease vectors? Al this point, we seem Lo have come full
circle, for we are clearly moving back inta the sphere of
ethical issues.

Ethical Considerations

There has been a considerable increase in the
application of ethics in veterinary medicine, and while
some aspects are associated with interaction with
clients and colleagues, most of the discussion has
focused on the responsibility of the velerinarian in the
alleviation of pain and stress in the animal. The work
of Bernard Rollin'” has recently drawn attention 1o the
myriad issues facing veterinarians on an almost daily
basis, and whilc others have {ocused on particular sit-
vations and groups,'” the basic problem facing many
ethicists has been the wide diversity of opinion, even
within North America, on what conslitutes ethical
behavior 1oward animals in the broadest sense, let
alone with regard to pain. A recent article' indicated
an enormous divergence of opinion when different
social or employment groups are presented with hype-
thetical scenarios involving ethical decisions on ani-
mals. Interestingly, the group of veterinarians placed
the highest priority on minimizing pain and rendlering

the animal as comfortable as possible. They also
expressed the view that as humankind has dominion
over animals, they have the duty 10 be good stewards,
and that velerinarians must acl as animal guardians.

Velerinarians, however, are not a homogeneous
group, and a recent study" indicated that veterinary
students could become less sensitive 10 animal welfare
issues as Lhey progressed through their training, how-
ever, Lhe study also suggested that female students
maintained a higher level of empathy woward their
patients than male students. These observations are
also supported by my own studies that indicate clear
diflerences in response to ethical statements on the
basis of gender and urban or rural background in
newly enrolled veterinary students.

The outcome of most of these studies would indi-
cale that when responding to questionnaires or within
study groups, most veterinarians would lean toward
the position described by Rollin? as the “Utilitarian and
Rights Principles,” namely that human benefit is
important but that animal use should be determined
on the basis of the appreciation of certain fundamental
rights. What is also clear is that other issues will affect
the way individual veterinarians respond in ethical sit-
uations.

Pain States

Qur knowledge on pain in animals has increased
considerably in recent years, both in terms of our
understanding the physiologic and pathologic process-
es associated with different pain states and in our
knowledge of how analgesic agents work and how we
can use these pharmacologic agents 1o the best advan-
lage in particular cases.

The history ol investigation of pain processes and
the pharmacology of analgesic drugs in animals has
closely followed the developments in the human field
but until recently has lagged somewhat behind. Just as
in the early 19th century when there was resistance to
the intreduction of anesthesia in humans, so there has
been a lag in the development of analgesia in animals.
It is interesting thal while there have been reports of
various herbal concoctions as well as opium, alcohol.
and hashish being used to alleviate pain in people since
prehistoric times, their use in animals seems o have
been fairly sparse. Similarly, the use of anesthesia has
developed rapidly in people since its intreduction in
the mid-19th century, but there are siill surgical proce-
dures, such as castration, that are performed withoul
aneslhesia in domestic animals in North America.

In recent years, it would appear that the gap
between development of analgesic strategies in
humans and animals has closed somewhat, but it is
important 10 remember that what is used in hospital
environments, be they human or animal, is olten supe-
rior Lo the general utilization of sirategies in the field.
This is probably more a rellection of the availability ol
skilled personnel, sophisticated equipment, and mod-
ern drugs than the desire of the individual doctor 10
provide a patient with the best pain control.

What are some of the strategies that are being
used? Probably the best examples focus on an
improved knowledge of the pathophysiology of pain
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and the mechanism of action of analgesic drugs. For
example, the concept of preemptive analgesia to reduce
central and peripheral sensitization" and its incorpora-
tion into a program of balanced analgesia where more
than one drug is used to optimize the pharmacelogic
effects of each is an excellent example of where veteri-
nary developments have closely followed human
developments in recent years.

Much progress has been made in the understand-
ing of physiologic and pathelogic pain and the role of
analgesics in centrol of these entities. The separation of
these entities has allowed us o address the issue of
dealing with pathological pain processes while allow-
ing the maintenance of physiologic processes and their
normal protective function. The pathologic or sensiti-
zation process is characterized by some or all of the fol-
lowing: lowered activation threshold, increased
response to a noxious stimulus, a shorter response
latency, a persistent or prolonged response to stimula-
tion, an increased response to a given stimulus, and a
spreading ol pain or hyperalgesia to surrounding tis-
sues."

One ol the major problems that has challenged the
investigation of pain in animals has been the nonverbal
nature of our patients. It is important to remember that
pain is a perception, and although we can measure
many of the components associated with its generation
and transmission from the site of insult to the brain, we
can only infer an animal’s perception of pain on the
basis of human descriptions and experiences. Thus,
humans have been able to help classify some aspects of
pain perception according to the nawure of the pain.
Obviously, the separation of acute and chronic pain can
be described, but descriptors such as stabbing, throb-
bing, dull, burning, and intermitent, which are
unavailable 10 those who work wilh animals, are also
important in the assessment, prognosis, and treatment
of pain stales in humans.

In the absence of verbal indicators, those who
study animal pain have had to rely on behavioral indi-
cators. The [irst thing we have had o learn may seem
obvious in hindsighi, but humans are atypical mam-
mals, especially when it comes to respending 1o pain.
Possibly the highly developed verbal communication
skills, possibly the dependence on social groups, and
probably some aspects of learned social behavior all
contribute to the human response 1o pain.

There is one other aspect we should consider,
although it is somewhat philosophical, and thalt is that
pain is a “real-time perception.” It appears that we do
not actually remember pain; we can recall the circum-
stances, we can recall the unpleasantness and despair,
but we do not actually recall the pain. If we experience
a subsequent pain, we can compare it with a previous
experience (ie, worse, the same, or less), and we can
remember the comparison, but we do not reexperience
the actual pain by remembering it. Now this is proba-
bly a good thing, but is this just a human characteris-
tic?

Together with this real-time perception of pain, we
should alse consider the temporal expectation of pain.
Humans can predict a future cessation of pain, partic-
ularly acute pain, whether this is the shori-term pain

experienced in playing some sports, the jab of an injec-
tion needle, or the simple quick pick-up and put-down
of a hot pan. It is probable that animals can learn that
certain behaviors will result in only a short-term dis-
comfort and make a cost-benelit decision, but is this
always the case and are there situations where the ani-
mal can only conceive that the pain il is experiencing
will continue indefinitely? While these issues may
seem lairly philosophical, they are considerations that
should be involved in decisions made by those who
investigate pain in animals.

The investigation of pain states in animals is an
area of importanl cthical difficulty, and this is obvious-
ly true for human studies too, but in human studies
there is always the component of informed consent
that cannot exist in animal swudies, All investigations
ol this type face a series of challenges. First, il we mere-
ly want to know whether drug A induces analgesia in
animals and at what dose it is effective, then we need
Lo compare some end point in animals experiencing
the same pain in the presence or absence of the drug.
To ensure that the pain is the same, it should be
induced by exactly the same stimulus; thus, we have to
inflict this pain on the animal. Then we have to com-
pare the animals not given a drug to animals given dif-
ferent doses of the drug, some of which will be ineflec-
tive. Then we have to be certain that the end point,
which will be some behavioral response, really is a
response 10 pain, and finally we have o go on giving
the stimulus 10 the animal uniil the drug no longer
works, because we need to know the duration of
action. What this will tell us is that drug A suppresses
the particular painful stimulus in a particular group of
animals at a certain dose for a certain time.

To move into the second stage, we have to repeal
that study with groups of matched animals that have a
particular clinical condition, using the dose and dura-
tion [rom the first study as baseline data. We are also
faced with the dilemma of looking at the placebo effect
of the procedure and deciding whether it is possible to
have a group of animals with no analgesia to evaluate
this. This study may also be complicated by the need
for ather concomitant drug treatment and [actors such
as the clinical situation affecting the behavioral end
point.

It may also be necessary 1o move to a third test
where the analgesic would be evaluated under field
conditions where the rigid protocols might not be
applicable and a range ol ages and accompanying dis-
ease conditions might alfect the outcomes. These tests
often indicate a much wider variation in response to
the analgesic drug than did previous tests. When one
considers that each test stage will also require an eval-
uation of possible unwanted adverse effects, it becomes
clear that the development of an appropriate analgesic
required for safe veterinary use is a major ethical
undertaking, especially when i1 is undersiood that all
this effort has only addressed one drug in one species.

There are ways of improving and reducing the
process; for instance, drugs that have been used in
humans and other species in previous tests can short-
en the process by piving an indication of dose and
duration. Using all-embracing visual analogue scales 10
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evaluate the pain stalus of the animal will improve end
point specilicity, particularly in clinical cases. Finally,
the test protocols and preliminary studies can be
designed to minimize discomfort and prevent any dam-
age to the animal.

However, these shortcut strategies do not always
work. For inslance, for many years meperidine (pethi-
dine) was used in animals with a dosing schedule
determined on the basis of that which was successful in
humans (ie, q 4 h). Laboratory studics in sheep” and
dogs and cats'** indicated that its action could be as
short as 30 minutes in large animals and was only
approximately 2 hours in dogs and cats. Thus, basing
animal use on human elfectiveness had resulted in ani-
mals being undermedicated for many years until con-
trolled stimulus and dose studies were performed
under laboratory conditions. A similar example was
when the dose and effectiveness of o ; agonists such as
xylazine hydrochloride were shown to be much greater
in ruminants than in other species, and il ruminant
doses are used in horses, analgesia will be inadequate.
In this instance, it was [ortunate that the easily
detectable sedative adverse effects of xylazine had
already alerted clinicians 1o the reduced effects in clher
species.

With regard 10 the use of visual-analogue scales to
evaluate analgesic effectiveness, it is of great impor-
tance that the scale be relevant to the species, drug, and
disease condition and that those people assessing the
patient be experienced.” The outcome of inadequate
behavior-based pain scales could be either underdosing
and failure of pain control or overdosing and toxic
adverse effects. However, this form ol assessment is
always going to be an integral part of clinical pain eval-
uation and has been recognized as such since the early
processes developed for animals™ and in humans."”

Again the problems associated with pain scales are
similar to those already described for drug evaluation,
namely that scales will probably be specilic lor a par-
ticular species in a particular pain siluation, and sec-
ondly, it will be necessary to develop the scales by
observing animals in pain without benefit of analgesic
drugs.

Thus, the process of evaluating pain controtl strate-
gies presents a variety of ethical challenges, and a range
ol positions can be taken on this issue. Some rules were
sel in 1985" and 1986" when thermal and mechanical
stimuli procedures {or evaluation of analgesics in sheep
were developed. These were that the sumulus should
be the minimum (o produce a measurable response,
that the response should be a natural one, that the
stimulus should terminate rapidly once the response
had occurred, and finally that il analgesic drugs were
being tested, there should be an upper cut cut of the
stimulus to avoid tissue damage. These were not new
suggestions; in fact, similar proposals had been put for-
ward 20 years carlier,” but they were criteria we were
comfortable with given the nature of the siudy we were
undertaking. However, there were several tests in use
at that time in laboratory animals that did not reach
our self-imposed standards.

The next problem that will [ace investigators is
that of looking at the clinical use of drugs in the pres-

ence of naturally occurring pain. Clearly there are sev-
eral new ethical considerations here. The firsi is that
we are unlikely 10 be looking at acute pain; secondly,
both the nature and intensity of the pain will vary con-
siderably; thirdly, in some instances we will be ethical-
ly obliged to treat the pain by other than simple anal-
gesics; and finally, how do we perform a controlled
study (ie, no treatment)?

Well, there are ways to address some of the ethical
issues without totally compromising the experimental
validity of the test. First, we can gel some clues from
human studies for the appropriate drug combinations
that might work in the different acute or chronic sce-
narios. Second, the application of appropriately vali-
dated visual scales before and during treatment should
help address the variability. Third, if we have to reduce
the fracture or dislocation, then it is obvious that is
what we have 10 do.

If we wanl to develop some strategies 1o improve
the control of pain in animals without exposing them
to the risk of toxicosis (remembering that all drugs can
be toxic), then we must be willing to compromise. The
compromises on animal pain and its treaunent involve
the acceptance that some animals will have some pain
on some occasions to allow us to develop strategies
that will allow safe pain reduction in the future for all
animals. There also has to be compromise on the part
of the investigator to recognize that there will be limi-
tations on the experimental validity of the data, that
nol all studies will be absolutely accurate, and that the
unlimited pursuit of information on pain and analgesia
is not acceptable. This approach would probably fall
into the uulitarian category as originally proposed by
Jeremy Bentham in the 18th century and relormulated
by Rollin® more recently and would probably be accepi-
ed by the majority of veterinarians in North America.

Animal Species

Finally, the ethical issues associated with the
occurrence of pain in nonmammalian species should
be addressed. If we believe that as long as ncuronal
pathways and cerebral brain tissue are present it is like-
ly that animals can perceive pain, then we have no
option but 1o believe that nonmammalian veriebrates
can leel pain. Certainly il you administer mammalian
anaigesics 1o reptiles and birds, their avoidance of
painful stimuli is reduced,* and there is good evidence
for analgesic eflicacy in amphibians™ and fish*; howev-
er, clinical pain has only been investigated in birds.*”
[nterestingly, il has been demonstrated that chickens
will self-medicate by choice when they have chronic
joint pain,* something that has not been clearly docu-
mented in nonprimate mammals. Similarly, because
most nenmammalian species do not have expressive
faces or well-documented behaviors associated with
pain, it would appear clear that we are not paying
enough attention to a large part of the animal kingdom.
Cur limited knowledge precludes discussion of non-
vertebrates both in terms of pain and analgesia.
Remember, however, that some mollusca such as
octopi have highly developed nervous systems, and
many inveriebrates appear Lo have sophisticated dam-
age avoidance and learning abilities.
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Conclusion

There is a clear role {or ethical positions associat-
ed with the way pain is managed in animals. The dilfi-
culty that has 1o be addressed on both an individual
and professional basis is the recognition that we are not
dealing with a single entity but a series of spectra—the
spectrum of human opinions, the spectrum ol pain
states, and the spectrum of animal species—and
because of this it is unlikely that a single ethical posi-
tion will be representative of all the issues.

One fundamental issue will always be there—pain
is a perception and as such can only be examined in
conscious animals. Nonanimal investigations will only
provide indications and may result in animals being
exposed 10 unnecessary pain. Thus, we must accept
that in order 1o understand and adequately treat pain
in animals, some animals must be exposed to pain, and
at this point we come up against the most basic ethical
question. Is it appropriate that some animals be
exposed to potentially painful experiences so that we
can safely treat subsequent cases?

“Livingslon A, Marris R, Nelan AM. A thermal stimulus device for
studying the effects of antinociceptive drugs in sheep (abstr).
J Physiol 1985:358:4F.

"Livingston A, Morris R, Nolan AM. A cutaneous pressure device for
measuring the elfects of antinociceptive drugs in sheep (abstr).
J Physiol 1986:372:89F
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Managing pain in human neonates—
applications for animals

Benjamin Howard Lee, MD, Mp11

Pain has been defined by the International
Association for the Study af Pain Subcommittee on
Taxonamy as “an unpleasant sensory and emotional
I'rom the Pain Treatmemt Service, Childrens Hospital, Department of

Anesthesia, Harvard Medical School, Boston, MA (2115. Dr. Lee’ pre-

sent address is the Division ol Pediatric Anesthesiology and Critical
Care Medicine, Johns Hopkins Hospital, Baltimore, MD 21287.

experience connected with actual or potential tissue
damage, or described in terms of such damage.” They
further stale that “pain is always subjective. Each indi-
vidual learns the application of the word through expe-
riences related to injury in early life.”

Pain has been historically undertreated in medicine.
Studies [rom the 1970s to the present indicate that inad-
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equate pain management in adults and children is com-
mon, and factors contributing to this are misconcep-
tions regarding analgesic use and obsessive concern with
addiction.” Although we have the ability to relieve pain
effectively in more than 90% of patients, a review’ in
1992 reported ineffective pain relief in 80% of patients.
The undertreatment of pain in children was even more
likely, especially in infants and young children.

Reasons for undertreatment of pain include: incor-
rect assumptions regarding pain and its management,
personal and societal attitudes regarding pain, the com-
plexity of pain assessment, and inadequacies in research
and training. Analgesics were administered on the basis
of perceptions of health care providers or family mem-
bers. Fear of adverse reactions and toxic effects con-
tributed to inadequate analgesia. Infants and young
children cannot verbalize their pain, so they depend on
others to recognize, assess, and manage their pain. Lack
of ability to report pain can lead to failure of health care
providers to recognize and treat pain aggressively.
Among health care providers there is often a lack of
awareness of pain perception, assessment, and manage-
ment in neonates. Providers are often only focused on
treatment of pain rather than avoidance of pain.’

Until the late 19th century, children were believed
10 experience pain more intensely than adults.” With the
emergence of the fields of developmental embryology
and neuroscience, it was believed that infants were less
capable of experiencing pain. In 1872, Paul Flechsig
stated that the myelination of nerve fibers occurred at
different rates of development, and although both myeli-
nated and unmyelinated nerve fibers were present in
newborns, only the myelinated fibers were believed to
be functional. Thus, it was believed that newborns were
not sufficiently developed to experience pain. In the
same year, Charles Darwin, in his work The Expression of
Emotions in Man and Animal, adamantly refused to
believe that children’s facial expressions, cries, convul-
sive movements, and vascular and breathing changes
reflected the sensory and emotional aspects of pain and
thought they were instead reflex actions. He said that
expressions of pain in “animals, children, savages, and
the insane” should not imply the awareness of pain.”

Pain in children has often been denied and not ade-
quately treated. In a report on pain relief in children in
1968, Swalford and Allan’ stated that only 2 of 60 chil-
dren required pain medicine after surgery. They went
on to state that “Pediatric patients seldom need med-
ication for relief of pain. They tolerate discomfort well.
The child will say he does not feel well or that he is
uncomfiortable or that he wants his parents, but often
he will not relate this unhappiness to pain.”” When
Eland® examined the use of analgesics on a pediatric
surgical floor, she reported that of 25 children 4 10 8
years old, only 12 received any analgesics throughout
their stay. These patients as a group received only 24
total doses of analgesics, with half being opioids,
despite such conditions as traumatic amputation of the
foot, heminephrectomy, and treatment of atrial septal
defect.” When these children were matched with adult
surgical patients, the adults received 372 narcotic doses
and 299 non-narcotic doses.’ In a survey of postopera-
tive pain in 170 children, Mather and Mackie'" reported

that 16% of children had no analgesics ordered for
them, and in those patients in whom analgesics were
ordered, only 40% ever received any medication.

Lobbying for Pain Control

In 1983, Jeffrey Lawson, a 1-1b, 11-0z neonate, was
operated on to correct a patent ductus arteriosus and
did not receive any anesthesia for his operation."
When he died a month later, his mother reviewed his
medical record and discovered this [act. Jeffrey’s neona-
tologist had reassured her at the time of the operation
that he would receive anesthesia. She was moved to
confront this practice and wrote of his account, “Jeffrev
had holes cut on both sides of his neck, another cut in
his right chest, an incision from his breastbone around
to his backbone, his ribs pried apart, and an extra
artery near his heart tied off. This was topped off with
another hole cut in his left side for a chest tube. This
operation lasted hours. Jeffrey was awake through it
all. The anesthesiologist paralyzed him with a curare
drug (pancuronium bromide?) that left him unable to
move, but totally conscious. When I questioned the
anesthesiologist later about the use of this drug, she
said Jeffery was too sick to tolerate powerful anesthet-
ics. Anyway, she said, it had never been demonstrated
to her that babies feel pain."" Her neonatologist
described the lack of anesthesia [or surgery as based on
“ignorance, hubris, and barbarism.”"” When her
account was published in The Wushington Pest in
August 1987, there was a public outcry, and other par-
ents spoke of their experiences." The routine practice
of administering little to no anesthesia for surgery in
premature infants and critically ill infants caught the
attention of the public and became a social issue.

Immaturity of the Nervous System

Infants were believed 1o be incapable of experienc-
ing pain because of an immature nervous system.
Previous research had suggested that pain was trans-
mitted via myelinated nerves, which were immature in
newborn and premature infants. Also, infants were not
believed to be able to have any memory of the pain, so
it was thought that pain would not have any lasting
effects on behavior and development.

A series of studies performed at the John Radcliffe
Hospital in Oxford, England, by Anand et al""in the
1980s were to change the concept of pain perception and
management in infants. These investigators performed
trials measuring the physiological stress responses of
neonates (n = 71) and were interested in the development
of the ability of infants to mount a stress response to
surgery. Their initial data revealed markedly increased
hormonal responses. In a review of medical records, they
found that these infants received minimal anesthesia and
analgesia during surgery. There were 23% of infants who
were given anesthesia, whereas 77% received either
nitrous oxide and muscle relaxants or oxygen and muscle
relaxants.""'* The use of minimal or no anesthesia was the
standard of care in many institutions during this time

Anand and Aynsley-Green'” initially performed a
pilot study to prospectively examine stress responses of
preterm neonates undergoing patent ductus arteriosis
ligation; all patients mounted massive hormonal and
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metaholic stress responses during surgery. A series of
randomized controlled trials were performed to deler-
mine whether anesthesia would blunt these responses.
Prior o the initation of these swudies, Anand and
Ansley-Green consulied with leading experts and
received approval from the hospital ethics board. The
results of these studies™" indicated that polent anes-
thesia resulted in blunling of the stress response and
possibly improved clinical outcome; these conclusions
were hotly debated by the medical profession.

In June 1987, a London tabloid featured the research
in an article tiled “Pain-killer shock in babies’ operations”
and questioned the ethics of the research. The response
prompted another attack under the headline “This test is
a crying shame.” Anand et al presented the results of their
research at the 5th World Congress of Pain in Augusi
1987, and at that time, 14 members of the British
Parliament issued a press release under the heading
“Inhumane baby operations slammed.” The press release
accused the invesligators of barbarous experimentation
and demanded an investigation by the Medical Council
Disciplinary Committee for misconduct and medical neg-
ligence. This prompted much debate and controversy
with many distinguished clinicians and researchers com-
ing to the defense of Anand et al** The control group in
this study received standard medical care, and this stan-
dard was challenged by the research. Anand and Hickey"'
summarized the available neuroanatomic data and con-
cluded, “Pain pathways, as well as corlical and subcartical
centers necessary lor puin perception, are well developed
late in gestation, and neurological systems well known Lo
be associated with pain transmission and modulation are
also intact and functional.”

Pain Transmission

Peripheral transduction—Primary afferent fibers
transtnit pain from the periphery to the dorsal horn of the
spinal cord. A5 (large, myelinated, and [ast-conducting)
and C (small, unmyelinated, and slow) fibers are primar-
ily responsible for nociception; however, these signals can
be amplified or attenuated by activation of surrounding
neurens in the periphery or spinal cord. Inflammatory
mediators (potassium, bradykinin, prostaglandins, nerve
growth factors, catecholamines, and substance P) can sen-
sitize A-§ and C fibers, resulting in hyperalgesia,®

Central modulation—Neurotransmitters in the
spinal cord amplily (substance P, calcitonin gene-relat-
ed peptide, neurokinin A) or attenuate {¢endogenous
opioids, norepinephrine, serctonin, y-aminobutyric
acid} pain information from the periphery. Central sen-
sitization occurs when excitatory amine acids act on N-
methyl-D-aspartase (NMDA) receplors to induce pro-
longed depolarization and wind-up. Nociceptive input
reaches the thalamus via the spinothalamic, spinoretic-
ular, and spinomesencephalic racts and then is widely
distributed throughout the brain. There is no discrete
pain center in the brain. The limbic system is activated
and is thought 10 control the emotive aspect of pain.”

Neurodevelopment of Pain
Research into pain development in neonates and
infants has ofien involved a rat pup model. Sensory con-
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nections in the periphery and spinal cord are generally
complete by birth in rat pups. Some of the changes occur
in the early postnatal period that cotncides with the final
trimester and carly neonatal period in human infants.
Marturation of C fiber synaptic connections in the spinal
cord, development of inhibitory neurons in the substan-
tia gelatinosa, functional development of descending
inhibitory systems [rom supraspinal centers—all take
place postnatally in rats. The newborn nervous syslem
mounts a response to painful stimuli; however, the
response is not always predictable or well organized. A
lack of inhibition by descending spinal cord pathways
will lead 1o an exaggerated and generalized response 10
all sensory inpul, hoth low ane high threshold.

in a series of experiments by Fitzgerald et al,?? the
characterization of the newborn nervous system has
been oblained in both animal and human studies by use
of the spinal cord reflex o withdraw from a painful
stimulus. This group demonstrated that infants’ spinal
cord sensory nerve cells are more excilable than the
adulis’, with a greater and more prolonged response as
well as a larger receptive tield. Pain ransmission occurs
primarily along C [ibers in neonates, rather than A5
finers. Reflex response can be wriggered [rom larger
body area, and there is less precise localization than in
adults. Infants respond less selectively and produce the
same reflex even to light touch.*#

Infants have the capacity to perceive pain at birth.
The structures necessary for nociception are present and
funciional between the first and second trimesters.
Maturation of the fetal cerebral cortex has been confirmed
by electroencephalogram patterns and evoked potentials,
measuremenlt of cerebral glucose utilizalion, and well-
defined periods of sleep and wakefulness. Newborn
infants have a [unctionally mature hypothalamic-pituitary
axis and can mount a light-or-flight response.”

Long-term Consequences of Pain
in Infancy

Several epidemiologic investigations have correlat-
ed perinatal and neonatal complications with abrormal
adult behavior. The mechanisms are poorly under-
stood, and models have included maternal separation,
repetilive pain, and sepsis. Anand and Scalzo® suggest-
ed that exposure to repetitive pain in infancy may
result in excessive NMDA and excilalory amino acid
activation resulling in excitotoxic damage Lo develop-
ing neurons. This may possibly lead to altered pain
sensilivity, stress disorders, increased anxiety, and
attention deficit hyperactivity disorder, leading to
impaired social skills and patterns of self-destructive
behavior.” In 1989, Filzgerald et al* studied preterm
(27 to 32 weeks old) neonates subjected to routine heel
sticks (repetitive pain) and found that they developed
a decreased thresheld to flexion response to a noxious
stimulus. The application of a eutectic mixture of local
anesthetics (EMLA; lidocaine and prilocaine) cream
reversed this hyperalgesia

Results of a study’ performed shortly after circum-
cision without analgesia revealed differences in feeding,
sleeping, and state control (momentary feelings of anx-
lety). Taddio et al” siudied boys behavioral response to
vaccination patn and found that boys who were cir-
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cumcised displaved more pain behaviors during vacci-
nations administered at age 4 and 6 months, compared
with uncircumcised boys. In a prospective study of 87
infants in 1997, Taddio et al” revealed that during vac-
cinations administered at age 4 or 6 months, uncircum-
cised boys had the lowest pain scores as measured by a
blinded observer. The bovs who received EMLA cream
for their circumcision scored lower than the placebo
group.” These studies suggest that infants retain a
memory of a previous painful experience, and their
response 1o a subsequent painful stimulus is altered.

Measurement of Pain in Infants

Several tools for pain measurement in neonates and
infants have been developed and have been tested for
validity and reliability. Behavioral indicators of pain (facial
expression, body movements, crying) and physiologic
indicators of pain (changes in heart rate, respiratory rate,
blood pressure, oxygen saturation, vagal tone, palmar
sweating, and plasma cortisol or catecholamine concen-
trations) can be used for the assessment and management
of pain in neonates. Composite (eg, Premature Infant Pain
Profile) and unidimensional (eg, Neonatal Facial Coding
System) measures have been used (Appendix).””

Social Context of Pain

When awareness of medical issues occurs within
the lay community, then issues that are debated within
the medical community become larger social issues.
One of the standards of a free society is protection
against unnecessary pain or harm, especially for vul-
nerable populations such as children. This idea forms
the basis for laws con-
cerning child abuse and
neglect. Parents [eel a
duty to protect their chil-

time, textbooks concerning pediatric pain management
have been published, and now there are chapters on
pain management in the major pediatric textbooks.
There has been an increased awareness of pain in
neonates and infants, and more attention is being paid to
treating pain in the context of complete medical care of
the patient. The growth of pediatric pain services and
research conferences on pain management have also
increased the awareness within the medical community.
Measures for pain assessment in children have been
developed and validated, and other 1ools are being
developed to assess pain in cognitively impaired chil-
dren. Health care institutions should develop and imple-
ment patient care policies to assess, prevent, and manage
pain in neonates.™* For research purposes, a minimal
set of well-defined outcome measures should be identi-
fied to permit systematic reviews and accurate estimates
of effect size. Anand and Craig" have argued for a broad-
er definition of pain to encompass those living organ-
isms that are incapable of self-report. They suggest that
this may contribute 1o the failure to assess and treat pain
aggressively in infants and young children. The use of
behavioral alterations and physiologic changes should
be considered as self-report." Changes in practice have
occurred during the last 15 years because of advances in
scientific research and advocacy by parents and the lay
public. Increased awareness and societal pressure have
helped to drive change more quickly than would have
been possible by research alone.

‘Pavulon, Organon Inc, West Orange, NJ.

dren from injury or harm,

and health care providers
have a fiduciary role with
both ethical and legal
obligations to avoid harm
and relieve suffering.”
Parents trust medical
providers to protect the
patient, and these
providers may often cause
pain through diagnostic
tests and treatment. The
health care provider has
an obligation to ensure
that the first axiom of
medicine—“first do no
harm”—is [ollowed.

Conclusion
In 1987, Rana® exam-
ined the 10 leading

English language pediatric
texts and found virtually
no information on pain
assessment Or manage-
ment (less than one out of
12,000 pages). Since that

Expression
Sleeplessness

Appendix
Psychometric properties and clinical usefulness of commonly used methods for assessment of pain
in newborns
Clinical
Scoring system Variables Reliability Validity usefulness
Premature Infant Pain Gestational age inter- and Face Feasibility and
Profile Behavioral state intrarater Construct utility established
Heart rate reliability > Content at bedsiae
Oxygen saturation 0.93
Brow bulge
Eye squeeze
Nasolabial furrow
Neonatal Infant Pain Facial expression Interrater Face Not established
Scale Cry reliability > Construct
Breathing patterns 0.92 Concurrent
Arms
Legs
State of arousal
Neonata! Facial Brow bulge Inter- and Face Feasibility
Coding Scale Eye squecze intrarater Content established at
Nasolabial furrow reliability > Construct bedside
Open lips 0.85 Convergent
Stretch mouth
Lip purse
Taut tongue
Chin quiver
Tongue protrusion
CRIES Score Crying Interrater Face Preference over
Requires increased oxygen reliability > Content observational
3dministration 0.72 Discriminant pain scale
Increased vital signs Concurrent
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