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Preface

A few books have been written and published on din-
ical exammation and diagnosisin veterinary medicine.
The third and last edition of Vetertnary Chnical
IDhagnesis by W. R. Eelly was published in 1984 by
Bailliere and Tindall, [ ondon. The sixth and last ed:-
tion of stic Methods in Veterinary Madicine by G. F.
Boddie was published in 1969 by Oliver and Boyd,
Edinburgh. Clinical Exammation of Catile by G.
Rosenberger and his colleagues was published in 1979
by Verlag Paul Parey, Berlin and Hamburg. Clinical
IDhagnosts of Diseases of Large Antmals by W. |. Gibbons
was published in 1966 by lLea and Fehiger,
Philadelphia. In 1991, a text entitled Small Animal
Physical Diagnosis and Clinical Procedures by D. M.
Curnin and E. M. Poflenberger was published by W. B.
Saunders Co. Philadelphia. This was the first book in
many years io be written on the subject of chmical
examination of the dog and cat. The Manual of Clinical
Procedures in the Dog and Cat by S. E. Crow and S. O.
Walshaw was published n 1987 by |. P Lippincott Co.
The limited availability of these texts clearly highlights
the need for a new textbook devoted to the funda-
mentals of veterinary chnical diagnosis. Additionally,
these earlier books emphasized the physical examina-
tion of domestic animals. Diagnostic techniques such
as ultrasonography, endoscopy and tests such as cere-
brospinal fluid analysis, electrocardiography and elec-
troencephalography have only begun w see moutine
use since these texts were published.

Many developments have ocaumred since those ear-
lier books were published. Diagnostic methods have
become more sophistucated and new clinical specialies
have emerged and private referral veterinary practices
are being established in all fields of veterinary medi-
cine. These include small animal medicine and
surgery, ophthalmology, dermatology, cardiology, neu
rology, feline practice, and many others. Clients are
more informed about the health and care of their ani-
mals and are requesting quality veterinary services.
Individual animals have increased in value and their
owners are more willing to pay for specialized diag-
nostic and therapeutic services.

The large amount of information being published
m vetermary medical literature and related disaphnes
presents a challenge for the veterinanan to remain up

to date. Forwnately, the rapid developmenis in com-
puters and software now make it possible o search the
literature databases eflectively. However, even with the
availability of computer technology, veterinarians
must first make literature awareness a high personal
prionty to remain current in the field. Quality veten-
nary care is best viewed as a moving target. Today's
optimal care may be substandard within a decade.

Coincident with the development of dinical special-
ties a large mamber of specialized textbooks have been
published. There are also many comprehensive text-
books dealing with medicine and surgery of the
domestic animals. However, most of these books do
not provide sufficient information and instruction on
the principles of making a diagnosis and the funda-
mentals of a complete physical examination. M ost vet-
ennary students cannot afford to purchase all of the
specialty textbooks. They may buy a few popular ones
and complement them with lecture notes and other
published materials. A heavy dependence on lecture
notes ccrmpn:rmlses the ability of students to access
information in their subsequent practice careers
because such notes are cursory and neither indexed
nor referenced. As a consequence there is no single
book which the undergraduate can use to learn the
basic skills of dinical observation, miernening clients and
taking a history, physical examination, clinical reasoning,
and problem-solving. Veterinary educators may be fail-
ing in their responsibility to prepare veterinarians in
the most fundamental of all veterinary medical skills:
chnical observation and clinical reasoning.

In human medicine it has been stated that gradua-
ing medical students lack the basic skills incduding
interviewing, physical examination, and diagnostic
skills (Assocation of Amencan Medical Colleges,
1984). Clinical education is flawed by problems of
implementation in that some of the more glanng
problems include a lack of clear expectations of su-
dent performance, limited emphasis upon dinical rea-
soning and problem-solving, inadequate feedback to
siudents and imadequate training of mentors, map-
propriate role models, and inadequate clinical set-
tungs. The General Professional Educanon of the
Physician (GPEP) Repont concluded that even though
the supervised clinical clerkship is the central element

X
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in chnical medical education, the goals, standarnds of
expected performance, and the evalation of clerk-
ships are not well defined and they recommended a
major re-examination of the clerkship so that medical
students could master basic skills before graduation.

In veterinary education we must make the content
and structure of veterinary medical education more
appropriate to the future needs of the student as vet-
erinary practutioners. The diagnostic reasoning
processes must be addressed conscentwusly in under-
graduate education. Diagnostic skills must be taught,
and our assumptions underlying such teaching meth-
ods must be sound. If we are to teach veterinary med-
icine the process must first be understood. The study
of the diagnostic reasoning process and imparting this
process to students has not only imphcations for the
veterinary student but also for the effectiveness of sub-
sequent veterinary practice. We may learn to make bet-
ter judgements if we can become aware of some of the
factors that influence theiwr formation.

We gratefully acknowledge the contributions of all the
contributors in this book. We have attempted to have
expenenced clinicians write individual sections which

would reflect the state of the art and science of each of
the body systems in accordance with their specialy.

We are also grateful to Juliana Duebner, Department
of Veterinary Anatomy, Western College of Veterinary
Medicine for her preparation of many of the illustra-
tons throughout the book. Mr David Mandeville,
Medical Photography, University of Saskatchewan, took
special care m taking rhost of the photographs and in
preparation of the glossy prints from colored shdes.

Dw. Q. Radostits is very grateful to the Department of
Veterinary Internal Medicine, the Westem College of
Veterinary Medicine, and the University of Saskatchewan
for providing the time to write and edit the book. the
library resources, the secretarial assistance, the costs of
office supplies, the cost of mailing and long distance tele-
phone calls, courier service, assistance with the financing
of computers and their mamtenance, and all of the ather
inadental costs associated with such a wniting project.
Speaal thanks to Mrs. Linda Kraft for her secretanal
assistance in preparation of the manuscrnipt.

Otto M. Radostits, I. G. Joe Mayhew, Doreen
Houston, Saskatoon, Canada
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Introduction and Orientation

0. M. Radostits

Thinking abow! thinking processes is never withowd s difficuliies
and prollems. When the contend of the thinkmg process wnder study
is ako expecially difficult, then thinking abod thinking becomes even
more complex. This is particularly the case [for the diagnostic think-
my frocesses of doctors and medical sudenis,

Gale and Marsden, 1983

INTRODUCTION

e e s - w

LTI

Over the past lew decades the theoreucal and pracu-
cal aspecis of veterinary medicine have changed dra-
matically. However, the two fundamental intellectual
tasks of the veterinarian which have not changed are
making a diagnosis and deciding on the best form of
therapy or disease prevention for a particular problem
in an animal or group of animals. Every day clinicians
face three challenges, they must

# reach the correct diagnosis

» select the chnical management that does more
good than harm

* keep up o date with useful advances in veterinary
medicine.

Some progress has been made in recent years in under-
standing chnical reasoning and clinical inference. This
book is different from the earlier ones on dinical exam-
ination in that it also presents the principles of the
diagnostic thinking process and diagnostic methods.
The mportance of dinical reasoning and problem
solving in the chinikal arena has gamed numerous
advocates. We, the anthors, count ourselves among the
ranks of these proponents. This book consequently
directs the student and the veterinanan to those chag-
nostic aids that will yield valuable information after the
physical examination has been completed.

Both collectively and as individual clinicians, we
must focus our knowledge and expenence on solving
the problems of an indvidual animal or group of ani-
mals. Thus, rauonal evaluation of a chnical or labora-
tory finding in an animal patient demands our cntical
appraisal of how this finding has influenced the clini-
cal management of many previous patients with the
same differential diagnosis. Similarly, the rauonal
selection of a treatment requires our appraisal of how
similar patuents have responded to varnous treatments
in the past. If, on average, they experienced better
dinical outcomes and fewer side effects following one
treatment, we will probably prescnbe that regimen for
the new patient. All of these activities are, unwit tingly,
in the realm of the strategies and tactics nl'epidem'ml-
ogy and biostatistics. Further advances in veterinary
chnical practice will hinge upon the widespread appli-
cauon of quanttauve thought processes.

The sarcaty of information about these cogninve
activities contrasts with the mountain of informaton
which has accumulated about mechamsms of disease,
and the vast array of sophisticated diagnostic equip-
ment and therapy. This book will introduce the cogni-
tive aspects of dinical veterinary medicine. Speafically
it will address clinical inference - the legiumate con-
clusions that can be drawn from informaton about an
amimal, obtamed directly by physical examination and
lustory taking or indirectly by ancillary tesung,.

We must foous our atten tion on the student's fumre as
a practiang veterinarian. “There s no more nuportant

In the absence of cnitical and quantitative thought
our collective experiences will remain unsubstantiated
anecdotes,




1 INTRODUCTION AND ORIENTATION

field in medicine than diagnosis. Without it, we are
charlatans or witch doctors treating in the dark with
potions and prayers. Yet there is no field more difhi-
cult to teach. Strange that this art and science has not
attracted innumerable theorists to make it more
teachable! Thousands are smidying membrane trans-
fer, yet few strive to make a science of diagnosis’
(Cutler 1979). Educators within veterinary colleges
teach about the collection and interpretation of data,
the pathophysiology of disease, and the clinical man-
ifestations and treatment of diseases, yet few colleges,
and almost no books, inform the student on how to
process or synthesize acquired data into diagnoses or
problem lhsts.

‘Clinical veterinary medicine is an art as well as a
science.’” Thi is the usual response given by many
veterinanans when asked tw explain how a certain
diagnosis was made. Whether or not this response
expresses any deep truth, it surely captures a widely
shared pemeption. In the view of most practiang vet-
erinarians the reasoning processes in clmical medicine
are mysterious and inexplicable. Clinical reasoning is
perceived as beyond rules, protocols and algonithms. It
1s thought to involve elements of intuition and creatv-
ity that cannot be replaced by mechanisiic procedures.
The noton that veterinary medicine is an art as well as
a science underlies the traditional endorsement of the
need to each dinical vetennary medxcine by example,
rather than from abstract principles. According to tra-
ditional thinking, only when students directly interact
with an accomplished practitioner can they learn w
perform reliably on their own.

In reality the art and science of veterinary medicine
are one. In this sense, the art of veterinary medicine is
no different from the art of engineering, architecture
or other applied sciences. Some engineers and anchi-
tects are better than others. Put very simply, they are
better “antists’. Although the art of veterinary medicine
is not totally divorced from veterinary science, it is cer-
tainly true that some veterinarians are less ‘artistic’
than others. Some go about their business in an unsys-
tematic manner that not only wastes scame resources
but also threatens the well-being of their patients.
Clearly it does lirtle good for veterinary science and
technology t©o make dramatic advances if those
advances are applied unwisely.

Veterinary medicine - art, science ar
both?

The art of veterinary medicne is the skilled application
of veterinary science.

One of the tenets of this book 1s that vetermary
diagnosis, and reatment and control of dsease, 1s an
intelligenty planned activity. The basic structure of rea-
soned goal-seeking action 15 found n the Aristoelian
concept of practical reasoning, a process of answenng
questions to decide on courses of action o carry out a
goal or intention. For example, a technically correct
therapeutic action must conform to the best available
scientific information and be adjusted to the circum-
stances of the animal and the client. Clinical decisions
are more than instances of scientific principles, or even
matiers of probability or frequency distribution of char-
acteristics. Instead, clinical deasions are arrived at by a
pmocess of optimizing decision and acoon in the face of
uncertainty. By such a continuing process, uncertainty
can be reduced but not eliminated.

Knowledge of the diagnostic reasoning process
remains at a rather general level. Consequently, teach-
g strategies used by veterinary educators and veteri-
nary practitioners providing clinical training have been
hampered. It 5 iImportant to understand the diagnostic
reasoning process because we learn to make better judg-
ments if we are aware of the factors that influence thew
formation. Such knowledge should also stimulate a
consiructive questioming of established applications and
a more rigorous self-evaluation. "Thinking about
thinking processes is never without its difficulties and
problems. When the content of the thinking process
under study is also especially difhicult, then thinking
about thinking becomes even more complex’ (Gale
and Marsden 1983). This is particularly true for the
diagnostic thinking processes. (The word ‘thinking’
could be replaced by reasoning, because reasoning
involves thinking but thmking does not necessanly
involve reasoning.) The problem of diagnosis is espe-
cially diffionlt because there seem to be no rules,
boundaries, beginnings or pre-established goals.
Diagnosis begins with the owner's complaint and ends
when the veterinarian decides that enough informa-
tion is available to serve as a basis for undersanding
what action needs to be taken. The problems of diag-
nosis are not neat and tidy. Each cinical case is differ-
ent. Each problem requires judgment. There are no
externally set criteria against which the accuracy of
diagnosis can be measurﬁ_;;l.ﬂ difficult problem such as
the Rubik’s cube has at least a defined starting point

Clinical Reasoning

By understanding dinical reasoning, clinidans can
modify their approaches in response to each
individual elinical situation.
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and endpoint, and a set of relevam or possible ele-
ments. But diagnostic problems have no such bound-
aries. To study the diagnostic thinking process is to
study a complex problem.

Why did we write a textbook on clinical examination
and diagnosis in veterinary medicine? The answer is
simple. The climcal examination of an anmimal paoent
and making a chnical diagnosis are among the most
comimon daily activities of veterinary pracutioners. For
the undergraduate veterinary student, learming and
acquiring the skills of physical examination and
utlizing a diagnosuc reasoning process leading w0 a
diagnosis 1s one of the most rewarding and exaung
leaming expenences. Diagnosis 5 central to climcal
deasior-making acovines. It 5 what we do every day.
This book was wntten hecause we felt that the rapid
growth and development of speciahzaton in the
veterinary climical sciences in the last few decades has
de-em phasized the value of clinical examinations.

Vetennary pracutoners increasingly depend on the
laboratory for making a diagnosis - 1t is as though
there 5 something much more powerful and diagnaos-
tic about laboratory results: there 1s an almost 1mnate
feeling that the laboratory can tell us what is wrong
with the animal. If the clinician or veterinary student
cannot find an abnormality or a key clue or sign on
clinical examination of an animal, or if the diagnosis is
not obvious, ofien the next diagnostic plan 5 to take
blood samples and request lahoratory evaluanon.
There 15 a myth that ‘the laboratory will give us the
answers we need!’ Only rarely will undergraduate clin-
ical students consider re-evaluating the history and re-
examiming the animal in an attempt to ind chmecal
clues that may be very helpful in making a diagnosis.
This book emphasizes the impornance of the climcal
or physical examinatnon and the power of observauon
in making a chimcal diagnosis. Fart One deals with the
FII:'LI'ICIFIIES of diagnosis, diagnostc tesung, climcal rea-
soning and related topics such as developing a prog-
nosis, referral of cases and wveterinary infomation
managemcnt. Part Two outlines the general aspects of
the clinical examinaton of each species. Part Three
describes the detalled clinical examination of each
body sysiem, with a descniption of specics differences.
The varwous technmiques of physical exammnaton are
outlined, along with examples of abnormalities.

Clinical Examinations

An adequate clinical examination is central to the
veterinary practitioner’s diagnostic process and
health nma-gement

e . -

DESIRABLE BEHAVIORAL TRAITS OF
THE VETERINARY CLINICIAN

i

Becoming a good vetermary clinician requires that the
person desires to do a good job, strives to do it right
the first time, readily adinits mistakes in climcal

judgment, and develops a leamed experience over

ume. Veterimary curricula should encourage the devel-
opment of desirable behavioral trans that result in
good veterinary practice. Some of these are presented
here as prerequisites for hbecoming a reliable diagnos-
tician and veterinarian who provides good-quality
SErvice.

The curriculum that will prepare veterinarians [or
the 21st centmury must consist of more than a serics of
courses that Mood the mind with excessive infommation
through too many lectures. [t is much more important
lor students to develop the behavior that exemphifies
the skilled and accomplished vetermarian Dr
Lawrence Weed, a pioneer medical educator, has iden-
tified four of these behavioral traits; he has detcr-
mined that clinicians and researnch scientists must be
thorough, reliable, capable of defending the logic of
therr actions and eflicient in completing assigned
tasks. Weed's list of behavioral traits apphes to veteri-
nary medicine as accurately as it does to human med-
icine. An examination of the teaching practices that
dominate today's veterimary educational process
demonsirates that the strategics used actually detract
from the development of each of the traits by reward-
ing their opposites.

Thoroughness

Thoroughness in didacuc learning situations requires
a student to read all assignments and handouts and
do all assigned problems and exercises. In a clinical
setting, thoroughness implies that data obtained from
taking a comprehensive history, the results of a phys-
kal examimanon and from laboratory findings are
carefully collected and correlated. All of the pauent’s
problems must he identified and considered.
Strategies for solving each problem should be devel-
oped and progress on their solution recorded.
However, 1t 15 now impaossible for veterinary students

A Good Veterinary Clinician

wants to do a good job

tries to do it right the first time
readily admits mistakes

learns with experience.

i
i |
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to practice thoroughness as a regular habit throughout
the professional curriculum. Analysis of work assign-
ments in any typical week in the first two professional
years of a veterinary college indicates that if the student
thoroughly and conscientiously attended to these
assignments there would not be sufficient time to eat or
sleep. Usually such analysis will show 90 to 120 hours
per week of assigned work effort. Those who survive
these rigorous curricular demands quickly learn to take
shortcuts and learn only what might be necessary to
pass the course. How often does the teacher hear ‘will
this be on the examination?’ It is clear that superficial-
ity is rewarded in lieu of thoroughness.

Reliability

Reliability implies that recorded findings are always
stated with precision. All the approved medical, surgi-
cal and preventive medical procedures employed are
faithfully and meticulously followed. No guesswork
can be allowed. Any uncertainty about the nature of a
finding should be clearly indicated and the highest
level at which it can be logically defended clearly
stated. Such findings should not be obscured by state-
ments that falsely imply certainty. Yet the predomi-
nant type of examination questions given in veteri-
nary courses and on licensing examinations, at least in
North America, is multiple choice. Multiple-choice
examinations do not allow the expression of partial
knowledge and students quite rightly refer to these as
‘multiple guess’ examinations. Guessing is the
antithesis of reliability.

Critical thought

Critical thought, analytical behavior and logical reason-
ing comprise the third desirable trait. Critical thought
implies that the clinician can defend diagnostic and
therapeutic procedures within the context of clinical
findings, physiological responses and other clinical
problems that may be present in the context of knowl-
edge in the basic and clinical sciences. It also implies
that they can draw logical conclusions and adjust plans
and procedures as the case progresses. Students who
spend most of their time listening to lectures and mem-
orizing information are not given the opportunity to
critically analyze the information they are memorizing.
Rote mermorization is antithetical to critical thought.

Efficiency

Efficiency implies that the health strategies used are
the most efficient and cost effective available for the
problem encountered. Students who are afforded little

time to practice psychomotor and technical skills in
clinical settings often cannot perform rudimentary vet-
erinary tasks at the time of graduation. If they are not
given the opportunity to analyze the costs of clinical
services rendered they will not perform well in prac-
tice. The most frequent criticisms of new graduates by
employers are, ‘they take too much time,” ‘they order
too many tests,” or ‘they don’t understand the eco-
nomics of practice.’

COMPONENTS OF CLINICAL CASE
MANAGEMENT

e — W — =

Essentially all veterinary practice endeavors to follow a
readily recognized course consisting of

e collection of the database
e generation of diagnostic hypotheses
e development of a management plan.

Strict adherence to this process yields tangible bene-
fits, primarily as increased diagnostic accuracy and
economy. In ordered sequence, each phase of case
management is undertaken and completed prior to
the next step. All of these topics will be described in
this book, but a brief outline is presented here to per-
mit a better understanding of how these activities are
related.

Database

The database includes information collected from his-
tory taking, the physical examination and the results of
paraclinical or laboratory testing. This diagnostic cycle
will be presented in the sections dealing with making a
diagnosis.

History and signalment

The taking of an adequate history is a critical compo-
nent of any medical record and, consequently, the
development of a diagngsis. Age, sex, species, breed,
intended use, diet, immunizations and management
factors dramatically affect the probability of disease in
an at-risk population as well as the likelihood of a
given diagnosis in a particular patient.

The epidemiological characteristics of the patient or
the group of animals involved are collected in the
database. Epidemiology is the study of the distribu-
tion and determinants of health and disease in groups
of animals, for example
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EXAMINATION OF THE PATIENT 6

2. The second (diastolic) sound is heard best over the
base of the heart, the aortic semilunar closure
caudally and the pulmonary semilunar cranially,
both on the left side. The variables to be noted are

rate

intensity

rhythm

presence of abnormal sounds.

Comparison of the heart and pulse rates will deter-
mine whether there is a pulse deficit due to weak heart
contractions failing to cause palpable pulse waves: this
is most likely to occur in arrhythmic states.

Heart rate

The normal ranges of heart rates for the different
species according to age, and in some cases breed, are
given in Table 6.1.

e Tachycardia, or a marked increase in the heart
rate, is common and occurs in septicemia,
toxemia, circulatory failure, pain and excitement.
Counting should be done for at least 30 seconds.
Large-breed dogs with dilated cardiomyopathy
may have supraventricular tachycardia or atrial
fibrillation. Cats with hypertrophic
cardiomyopathy due to hyperthyroidism often
present with sinus tachycardia.

e Bradycardia, or marked slowing of the heartbeat, is
unusual unless there is partial or complete heart
block, but does occur in cases of space-occupying
lesions of the brain; in respiratory and
gastrointestinal diseases of the dog and cat, where
vagal tone may be high; in cases of vagus
indigestion in cattle; or when the rumen is much
emptier than normal. In small animals drug
history is important, as phenothiazine
tranquilizers, digoxin, B-blockers, calcium channel
blockers and lidocaine are all capable of causing
sinus bradycardia.

Intensity

The absolute or relative intensity of the heart sounds
may vary. The absolute intensity may be increased in
excitement states, as in hypomagnesemia of cattle.
The heart sounds are usually muffled when the peri-
cardial sac is distended with fluid. The relative inten-
sity may be increased in states of increased outflow, as
in pulmonary hypertension (cor pulmonale), where
the second heart sound is much louder than the first.

Rhythm
Normally the rhythm of the heartbeat is in three-time
and described as LUBB-DUPP-pause, the first sound

being dull, deep, long, and loud, and the second
sharper and shorter. As the heart rate increases the
cycle becomes shortened, mainly at the expense of
diastole, and the rhythm assumes a two-time quality.

More than two sounds per cycle is classified as a ‘gal-
lop’ rhythm, and may be due to reduplication of either
the first or the second sounds. Gallop ryhthms due to
the presence of S, (early ventricular filling) or S, (atrial
systole) heart sounds are abnormal in small animals and
warrant further investigation of myocardial function.
Reduplication of the first sound is common in normal
cattle, and its significance in other species is explained in
Chapter 14.

Abnormal heart sounds

These are sounds which either replace one or both of
the normal sounds or accompany them. Abnormal
sounds related to events in the cardiac cycle are heart
murmurs, caused mainly by

e endocardial lesions such as valvular vegetations or
adhesions
msufficiency of valve closure

e abnormal orifices such as a patent interventricular
septum or ductus arteriosus.

Abnormal sounds not related to the cardiac cycle
include pericardial friction sounds, which occur with
each heart cycle but are not specifically related to
either systolic or diastolic sounds. They sound superfi-
cial, are heard more distinctly than murmurs and have
a to-and-fro character.

Palpation of the heartbeat

The size of the cardiac impulse can be evaluated, and
detection of palpable thrills may on occasion be of
more value than auscultation of murmurs. Palpation is
most easily done with the palm of the hand and on
both sides. In dogs and cats both sides of the thorax
can be palpated at the same time. The point of maxi-
mum intensity, L.e. the point where the heartbeat can
be palpated best, is generally at the 5th intercostal
space on the left side. An increased cardiac impulse,
or the movements of the heart against the thoracic
wall during systole, may be easily seen on close
mspection of the left precordium and can be felt on
both sides. It may be due to cardiac hypertrophy or

Clinical Pgin_ter *

Take care to distinguish local pleuritic friction sounds
from pericardial friction sounds, especially if respiratory
and cardiac rates are equal.
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