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Considerations in
making a diagnosis

Despite the sophisticated diagnostic technology available
to today’s practitioners, the most important part of
making a diagnosis is still thinking.
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ARRIVING at a correct diagnosisis
a continuing challenge for clinicians.
Clinical epidemiology, biostatistics,
and clinical decision-making are
“new” tools that help practitioners
make diagnoses.’ Biogtatistics and
epidemiology allow large amounts of
raw data to be analyzed into useful
information. As an example, for
years we have known that dogs
have more mammary tumors than
cats. horses. or cattle, and that mam-
mary tumors were common in fe-
males, athough males also have
mammary tissue. We have learned
that the rate of mammary tumorsin
dogs is more than twice that in peo-
ple. and this tumor type accounts for
about 40% of canine tumors. Analy-
sis of a large number of cases has
also revealed certain risk factors for
mammary tumors. As aresult of an-
alyzing large numbers of canine
mammary tumors, we now know fe-
male dogs spayed before one year of
age are less likely to develop mam-
mary tumors.

Epidemiology is often considered
a new science, but many of the con-
cepts are not new. More than 100
years ago, a physician named
William Farr became the first Reg-
istrar-General in the General Regis-
ter Office of England. where he
worked for more than 40 years.” In
hisAnnual Reports. Far-r described

death rates and noted healthy and
unhealthy districts of England. His
publication of Vital Statistics in
1885 described the concepts of inci-
dence, prevalence, and the value of
retrospective and prospective ap-
proaches to studying disease. which
are fundamental to epidemiology
today. Two-hundred years before
Farr, English parish registers pub-
lished annua breakdowns of death
by cause, particularly during plague
epidemics: these were the basis for
the earliest vital statistics.

When making a diagnosis, it is not
possible to obtain al clinical infor-
mation on every patient, nor isit de-
sirable. Practitioners must be selec-
tive when confronting a mass of
data, which varies in value from the
highly significant to the trivial. Un-
derstanding epidemiologic concepts
helps in sdlecting probable causes
for the presenting complaint and de-
termining whether laboratory tests
are indicated. In making clinical de-
cisions. clinicians go through two
processes at the same time. While
examining the individual patient,
they simultaneously generalize
their previous training and experi-
ence. The generalizing of experience
is part of epidemiology.

The most important part of mak-
ing adiagnosis is thinking. In deter-
mining the cause of disease, diag-
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Considerations in making a diagnosis (cont’ d)

nostic testing is secondary to think-
ing. Many cases do not require any
laboratory tests to make a diagno-
sis. Clinicians use epidemiologic con-
cepts in making diagnoses, though
they may not use the jargon of epi-
demiologists. Jargon can place bar-
riers in the communication process.
In place of the term diagnosis, the
epidemiologist might prefer such
terms as medical decision-making,
decision analysis, or decision tree
appraisal.

The purpose of this article is to
provide a perspective on methods
used to make a diagnosis. Part of di-
agnosing is an art, and no specific
approach works for everyone. Many
diagnoses are based on information
that is uncertain and, as a result,
are our best educated guesses. We
may be able to reduce uncertainty,
but we cannot eiminate it. For a
humbling experience, | suggest
performing anecropsy if possiblein
every case in which you were cer-
tain of the diagnosis.

Searching for a diagnosis

When a patient is presented. the
practitioner begins to search for a
diagnosis, or an explanation, of an
illness. The extent of the search is
determined by the presenting com-
plaint. The search ends when
enough evidence has been collected
to enable the practitioner to make a
management decision.” . The end of
the search is often the diagnosis,
but the search might also end be-
fore a diagnosis is made. If the
fever subsides and the anima re-
turns to normal, the search for the
cause ends. And a particular practi-
tioner's search for a diagnosis may
end with the decision to consult
with other animal-health profes-
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sionals or refer the patient to an-
other clinic.

Students may be taught in veteri-
nary school that a specific diagnosis
can be made for every illness. If this
is taken too literally, a practitioner
is bound to fedl like a failure. A spe-
cific diagnosis may not be possible
with the information available to the
practitioner, or cost may be a limit-
ing factor. In general practice, physi-
cians are able to make a diagnosis in
about 50% of their patients. This
can be disquieting to the purist who
feels that a thorough work-up and
specific diagnosis should be ob-
tained in al cases. Not understand-
ing that uncertainty is inherent to
medicine can be detrimental to a
practitioner's sense of self-worth, as
was illustrated by one physician's
bewilderment: “1 had not long been
in the practice when | discovered
how defective, was my knowledge. |
left college under the impression
that every patient’s condition could
be diagnosed.. .. For some years |
thought that this inability to diag-
nose my patient's complaints was
due to personal defects.. .. | cameto
recognize that the kind of informa-
tion | wanted did not exist."”

Conditions that cannot be diag-
nosed can aways be given labels
that may provide some comfort to
the animal owner, but the labels
may have no relationship to the dis-
ease present. For example, an
owner reports that her cat has been
vomiting and has had diarrhea for
the past four days. After the exami-
nation, the client asks what the
problem is and is told the problem is
gastroenteritis. Often the client is
satisfied, but we have merely com-
bined her words together. Be wary
of tautologies. A tautology is a

statement that merely repeats an
ideain different words, without giv-
ing any new information.

Practitioners often see illness in
the early stages before the complete
clinical picture has developed. Many
illnesses are transient, and it may
be more important to know what
the patient does not have than to
know precisely what the patient
does have. One clinicad sign may
raise a higher index of suspicion
than another because of the greater
probability that it is associated with
a potentialy serious illness. Many
veterinarians attempt to fit a prob-
lem into one of a series of syn-
dromes related to an anatomic,
physiologic, or biochemical peculiar-
ity and develop a hypothesis con-
cerning the deranged function. The
clinician begins the reasoning
process with the history and contin-
ues depending on his or her tidings
and formulated hypotheses.

The clinician develops a working
hypothesis of what the medical
problem is from the information col-
lected. When presented with a
problem, clinicians respond to cues
and form one or more hypotheses
about the nature of the problem and
embark on a search to test their sus-
picions. Gaining feedback, clinicians
revise, test, and further revise the
hypotheses. Hypothesis formation
involves creativity, with experience
being an asset.

It is prudent to first think in
terms of types of illness or undiffer-
entiated medical problems rather
than disease. We can think of illness
as the patient's experiences with
the disorder: clinical signs are cues
of the patient’s experiences. Disease
is the theoretical framework used to
explain the patient’s illness. The col-



lection and analysis of facts are in-
termingled and often not separate
sequential steps. It is not possible,
nor is it practical, to gather every
conceivable piece of information be-
fore formulating a differential diag-
nosis. However, this doesn’t argue
against the need for a systematic,
thorough, complete history in par-
ticular cases.

For example, a dog is presented
with vomiting and diarrhea. The
first thing that comes to mind is the
gastrointestinal  system, and then
such causes as dietary indiscretion,
infection, a foreign body, or a bio-
chemical disorder. As the client is
guestioned more closely, we learn
more about the situation and our
focus narrows. The owner reports
the dog chewed up a platic toy, and
the results of the physical examina-
tion are normal. In our minds, cer-
tain causes become more likely,
while others become less likely.

The clinician is looking for cues to
make it possible to develop a hy-
pothesis regarding the illness. For
example, a six-month-old, unvacci-
nated dog with a cough, purulent
nasal discharge, and a fever of 105 F
is examined. With these cues, we
develop hypotheses about the prob-
able cause of illness. The fever sug-
gests an infectious disease, while
the cough and purulent nasa dis-
charge point to the respiratory
tract. The age and lack of vaccina-
tion remind us to consider the com-
mon infectious diseases against
which the dog was not immunized.

Practitioners often intuitively es-
timate the probability of a particu-
lar disease in a patient. without con-
sciously being aware that they are
making such calculations. This prob-
ability is based on the clinician’s ex-

TABLE 1~

Diagnostic-Alds: for*“
the Cliniciant

1. History- ‘ .
2. Physical examinaﬂm
3. Environment * "~ i
4. Epidemiology

5. Time.

6. Diagnostic prooadures ,
'Tousethesedag'\ommolseﬂecﬁvaly

one must first have experience (drevious
knowledge of disease) and think. . -

perience and the type and extent of
the patient’s clinical signs. Some
knowledge is objective and easy to
document and some is subjective
and difficult to express, although no
less valuable in generating a proba-
ble cause of diseasein an individual .

Diagnostic aids

used by clinicians

There are severa tools that clini-
cians use to arrive at a diagnosis
(Table 1). Each of the tools is used
in the search for cues to understand
the patient’s condition.

The history and

physical examination

In diagnosing a patient’s condi-
tion. all tools do not have the same
weight. The two most important
ones are the history and physica
examination. and together they
have been referred to as the routine
search.”

The history is the beginning and,
in some instances, is al that is re-
quired to make the diagnosis. For
example, in May, an owner cals re-
porting his nine-month-old female
Siamese cat is acting strange. The
cat cals and purrs, is affectionate,
rubs its head on the furniture, rolls
on the carpet, crouches and €ele-
vates its rear quarters, and treads
with its back legs — the classic
signs of estrus.

When esamining a patient, the
clinician is comparing the informa-
tion gained from the examination

with his or her experiences and for-
mal education. Students may be
taught that the initial diagnosis is
limited to an orderly, forma con-
sideration of al the diagnostic pos-
sibilities. But the practitioner
should focus on the probable, not
the possible.

The history and physical examina-
tion may be glossed over in arush to
get to high-technology medicine,
particularly by inexperienced practi-
tioners. This has caused embarrass-
ment for many of us at one time or
another. Laboratory tests cannot be
a subgtitute for a complete history
and thorough physical examination.

In veterinary medicine, the ex-
pression “clinical examination”
refers to an examination of the pa
tient history, the anima’s environ-
ment, and the animal. Inadequate
examination of any of these can ren-
der valueless a great deal of work
on the other aspects and lead to
error in diagnosis.7

The history is often the vanguard
of the diagnosis. The history alows
diagnostic hypotheses and probabil-
ities to be generated. The descrip-
tion of a patient is more than a col-
lection of isolated facts: it can be
viewed as a list of risk factors.
Which patient with afirm cutaneous
mass in the ventral, posterior, sub-
cutaneous tissue would most likely
have a mammary tumor — a 10-
year-old mare or a lo-year-old
bitch?

The medica record may be re-
ferred to as a data base by the epi-
demiologist. For example, a 12-
year-old cryptorchid dog is pre-
sented with the complaint of en-
larged nipples. By evauating the
risk factors on the medica record
(age, sex, cryptorchidism, species).
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Considerations in making a diagnosis (cont'd)

the clinician begins thinking of diag-
nostic possibilities even before
physically examining the patient.
Change any of the risk factors, and
the diagnostic probabilities change.
Another step in the search for a
diagnosis is performing a physical
examination. A dog is presented be-
cause of anorexia and vomiting. The
results of a cursory physical exami-
nation are negative, The results of
the CBC, serum chemistry anaysis,
urinalysis, and radiography are in-
conclusive. Because a cause for the
clinical signs cannot be determined,
the patient is re-examined and the
abdomen palpated again, revealing
afirm sausage-shaped mass. “ When
al else fails, examine the patient” is
an adage that holds true in both
veterinary and human medicine.

The patient’s environment

An understanding of the anima’s
environment can be the keystone to
the diagnosis. This concept is
stressed in diagnosing livestock dis-
eases, and it is equally important
with small animals. It is standard
procedure for epidemiologists to de-
scribe disease in terms of the ani-
mal (species, age, sex. breed, vacci-
nation history, medica history), en-
vironment, and time.

The impact of environment on
disease has been known for more
than 2.000 years. Hippocrates
stated, “ Whoever would study med-
icine aright must learn of the follow-
ing subjects. First he must consider
the effect of each of the seasons of
the year.. ..“ The role of the envi-
ronment may seem so obvious that
it is neglected. For esampleadog is
examined with sudden profuse sali-
vation. diarrhea. tachpcardia. and a
body temperature of 104 F. Blood
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panels, stool cultures, urinaysis,
and radiology provide a large
amount of data, but the key to the
diagnosisisin the history. Knowing
that the dog spent the last 45 min-
utes locked in the car on a hot sum-
mer day would provide you with
more useful information than al the
diagnostic tests available.

Epidemiology

The clinician uses information on
animal populations as a reference
for comparing his or her patient.
For example, a body temperature
of 106 F generally indicates fever in
patients seen by small-animal prac-
titioners. However, if the patient is
a bird, this body temperature is
normal.

Epidemiology is the study of the
relationships of various factors
that determine the frequency and
distribution of disease in a commu-
nity. Epidemiologic statements
may be expressed as rates. Rates
require the specification of a nu-
merator (patients in our example)
and denominator (the population to
which the patients belong) within a
specified time period. Our clinica
training focuses on understanding
disease in individuals because we
are responsible for treating indi-
viduals or small groups of individu-
als. The epidemiologist, on the
other hand, is focused on the distri-
bution and determinants of disease
in populations.

While examining a patient, the
clinician uses knowledge of the ex-
periences reported from popula-
tions and correlates this to the
problem encountered in practice.
For example, a review of a medica
record indicates that your next pa-
tient is a three-year-old, mixed-



breed male dog with bloody dis
charge from its prepuce. The owner
obtained the dog six months ago as
a stray while in Puerto Rico. The
time of ownership and origin of the
dog provide cues about a possible
diagnosis. Knowing that there is a
high prevalence of canine transmis-
sible venereal tumors in stray dogs
in the tropics is helpful when ana-
lyzing the patient’s history. Realiz-
ing the disease is enzootic in Puerto
Rico and is the most common tumor
of dogs in Puerto Rico9 leads to one
likely diagnosis. If the dog was from
Wisconsin, then you would consider
canine transmissible venereal tumor
aremote possibility. Physical exam-
ination allowsthe clinicianto rulein
or rule out initiad hypotheses and
may provide information for addi-
tional hypotheses.

Probability

In medicine, absolute certainty is
not usually attainable. Many clinical
decisions are based on information
that is uncertain, and the diagnosis
is our best educated guess. Even the
fina diagnosis is a statement of
probability. The probability is deter-
mined by experience with similar
patients and an understanding of the
distribution of diseases in the prac-
tice area. To reach a diagnosis, the
focus is upon the probable. not the
possible. All things might be consid-
ered possible. If additional evidence
is obtained, it may provide a clearer
understanding of the situation and
the diagnosis can be changed.

In general practice. disease is
often seen in the early stages before
the full clinical picture has devel-
oped. Decisions have to be made
with fewer cues than will be avail-
able in the later stages of disease.

The early stages present different
cues than the late stages. A disease
may remain undifferentiated for
months before its true nature un-
folds. Feedback from the animal
owner can be very important in as-
sisting with adiagnosis, so it is nec-
essary to develop a good relation-
ship with him or her.

How probable a clinician believes
a diagnosis is depends on the hum-
ber of his or her encounters with
particular diseases and the clinical
signs. A recent graduate entering a
practice may wonder how an older
clinician knew what the problem
was. To the inexperienced, two clini-
cal pictures may appear identical,
but to the astute practitioner differ-
ences are apparent. The more expe-
rienced clinician understands what
is typically seen m that particular
practice area.

Populations

To enhance their diagnostic abili-
ties, clinicians need a basic under-
standing of the morbidity and mor-
tality associated with particular dis-
eases for the various animal species
in their practice area. Unfortu-
nately, such information may not be
available for your practice area and
you will need to rely on your experi-
ences and those of your colleagues.
The same clinical signs may suggest
different diseases depending on the
population. Clinical signs have to be
related to the populations in your
practice area. When a practitioner
moves to another area. the distribu-
tion of diseases he or she will see
changes. For example. a four-year-
old dog is presented with chronic fa
tigue. coughing, and radiopaque le-
sions in the lungs. The practitioner
in Georgia would suspect heart-

worm disease, whereas the practi-
tioner in an arid region of Arizona
would think coccidioidomycosis was
more likely.

The training of students at veteri-
nary schools takes place in a setting
where the later stages of disease
are encountered and referrals are
common. Referral patients seen at
universities tend to be atypical ex-
amples of diseases occurring in a
norma community. Based on the
university casdload, students may
develop an unreadlistic concept of the
kinds of medical problems prevalent
in the community in which they will
practice. Internships in private
practices with a cross section of
cases provide a more redigtic un-
derstanding of disease prevaence.
As a clinician develops a better un-
derstanding of disease patterns. his
or her ingtincts in making a likely
diagnosis will improve.

Time

Time is repeatedly used as an effi-
cient diagnostic aid. Observation
over time can be used as a method
for testing hypotheses, assessing
probabilities, and better under-
standing the problem. If the initia
evaluation does not reveal a serious
problem. you might decide the clini-
ca signs are minor and transient
and then wait for this hypothesis to
be verified. Using time to vdidate a
hypothesis is a common medica
practice.

_Also, it is possible for patients to
get well in spite of what we do, not
because of what we do. For exam-
ple, a five-year-old. castrated Bea-
gle is presented because it has had
diarrhea for the past 24 hours.
Physical examination findings and
the body temperature are normal.
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Considerations in making a diagnosis (cont'd)

TABLE 2

How Disease Prevalence Affects
the Predictive Value of a Laboratory Test*

Predictive Value of Predictive Value of
a Ptxitlve Test (%) a Negative Test (%)

New York 95 95

Caliiomia 2 99.9”

‘In this example. the test 1s assumed to have both a sensitiviity and a specifcity of 95 percent.
The dii prevalenceis assurnad to be 50% in New York and 0.1% in Califomla.

‘ The predictive value of a negative test appears to be good in California. However. with a disease
prevalence of 0.1%. if you just said the patient does not have the disease you would be cor-
rect 99.9% of Me time.
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All types of diseases are possible,
but in al probability the condition is
temporary and will resolve itself,
providing we don’t make it worse.

An observation period of 24 hours
can be very useful. “Tincture of
time,” the expeiienued practitioner
may say. A decision to wait might
be viewed as.doing nothing, 10 but
“the well trained doctor knows what
to do for his patient: the especialy
well trained doctor knows what not
to do* 11 Besides, encounters with
modern medicine are not aways
beneficial to the patient. latrogenic
disease, a result of an individua’s
experience with the medical profes-
sion, is seen in both human and vet-
erinary medicine. 12-13 One situation
many of us have faced is the healthy
dog that comes in to be spayed and
leaves the clinic the next day with
kennel cough. Such nosocomid in-
fections, infections acquired within
the hospital setting, are not uncom-
mon. 14-19 When people enter a hospi-
ta. 3.5 to 5% of them develop a
nosocomial infection. 20

Test selection
A myth has developed that mod-
ern medical technology makes clini-
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ca diagnosis nearly infalible. In
fact, postmortem examination may
alter the mgjor clinical diagnosis in
as many as 20 to 25% of people ex-
amined. And this percentage has
not changed during the past 30
years despite all the new diagnostic
technology. 21-23

When the practitioner considers
laboratory tests, he or she may be
considering ultrasonography, radi-
ography, blood tests, and urinalysis.
When the epidemiologist considers
laboratory tests, the following con-
cepts come to mind: accuracy, sensi-
tivity, specificity, and predictive
value. More tests do not necessarily
produce more certainty. More tests
may actually produce extraneous
data and be harmful to the paient. 24
If you run enough tests, it is certain
you will obtain results that are
above or below the normal range.
One hazard is the finding of a spuri-
ous abnormality and then prescrib-
ing inappropriate treatment. Re-
liance on the laboratory for a diag-
nosis when clinical observation
would be a better strategy can cre-
ate problems. It is well recognized
that the competence of a physician
isinversely related to the use of lab-
oratory tests. 3

The clinician wants to know how
well a test predicts disease. A test
result can be highly reliable. or re-
peatable, but the probability of pre-
dicting disease from the test may be
low. To determine the test’s accu-
racy, the test characteristics (sensi-
tivity and specificity) and the dis-
ease prevalence must be known 25,26
The predictive value of atest or the
ability to accurately diagnose the
presence or absence of disease
based on atest result is the bottom
line. If my patient tests positive or



negative, how much confidence can
| place in the result? Tests with
known sensitivity and specificity
are a beginning. A test with a sensi-
tivity of 95% and a specificity of 95%
is considered a good test. However,
the predictive value of the result
varies with the prevalence of the
disease in the practice area. An
identical test result may be inter-
preted differently in different geo-
graphic regions (Table 2).

All tests have associated costs
and risks. It is always prudent to ra-
tionally and methodically determine
whether the benefits outweigh the
risk and cost. Myelograms supply
information, but they can also be
risky. A test should not be done just
for the sake of thoroughness. Over-
investigation, redundant testing,
and iatrogenic disease do occur. Ir-
relevant or redundant data do not
improve the quality of care, but con-
tribute to the cost of care.

Conclusion

Despite the array of diagnostic labo-
ratory testing and procedures avail-
able to veterinarians. the patient
history and physical examination
are till the most effective tools for
increasing the probability of a cor-
rect diagnosis.
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