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The Problem

Almost 25 years ago, Nash pointed out the 
shortcomings of textbooks in medicine: 
"Books are no longer adequate means for 
storing clinical data in a form which can 
make retrieval sufficiently flexible...," 
he wrote. "A book will give the causes of 
a single symptom or sign, but...it cannot 
deal with combinations. Yet, it is just 
by considering the causes of combinations 
of symptoms, etc., that the most rapid 
narrowing down of range of possibilities
is secured. ■ 1

Because there is no ready means to 
access current medical knowledge by clini
cal presentation, errors result. Elstein 
et al., in their classic study of medical 
problem-solving,^ identified four steps in 
the diagnostic process:

1. Cue acquisition
2. Hypothesis generation
3. Cue interpretation
4. Hypothesis evaluation

Hypothesis generation (differential 
diagnosis) was identified as a critical 
step. If a disease was not considered 
initially, either because it was rare, or 
because of a memory lapse, then it was not 
included in the work-up and was seldom 
"stumbled upon" in the course of patient 
management. As the number of known 
diseases increases, the likelihood that 
one will be overlooked also increases. 
This is most likely to occur with rare or 
unusual conditions, but can also occur

with more common complaints, as this case 
reported in the February, 1983 DVM 
Magazine illustrates:

When Jeep, a bouncy, four-year- 
old Labrador retriever obsessed with 
chasing tennis balls, developed a 
mysterious inability to keep food 
down, his owners were perplexed.
For nearly two years, Jeep continued 
losing weight while his owners... 
visited several veterinary clinics 
and tried many brands of dog food. 
Nothing helped.

Then one fateful Thursday evening 
last October, a Volkswagen 
accidentally struck Jeep. He was 
rushed to a hospital, where X-rays 
revealed two round, opaque objects 
in the dog's stomach.

Surgery produced two tennis 
ba11s...

Such cases are always clear in retro
spect. Prospectively, however, over the 
course of two years several clinicians 
failed to consider gastric foreign body as 
the cause of Jeep's problem. In human 
medicine, errors of omission are 2 to 3 
times more common than errors of commis
sion, and occur in as many as two-thirds 
of patient work-ups.^ Clearly, a device 
that would help reduce the number of such 
oversights, and that would at the same 
time provide up-to-date information on 
treatments and diagnostic tests, could 
help the clinician to deliver better 
health care.
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The Solution

We have been working with the Feline 
Health Center and the staff of the Veteri
nary Medical Teaching Hospital to devise 
just such a system. We have called our 
system PROVIDES, an acronym for Problem- 
Oriented Veterinary Information and Diag
nostic Support System. The important 
terms are information and support. The 
purpose of the program is to assist 
veterinarians by providing rapid access to 
disease possibilities and to the current 
literature. It is not a diagnosis 
machine. It can not possibly replace the 
veterinarian, but it should prove to be a 
powerful adjunct to his or her training 
and experience.

PROVIDES is organized by problem area. 
A common and troublesome diagnostic dilem
ma, like feline alopecia, is selected and 
researched. All diseases and conditions 
which could cause the problem are entered 
into the data base, along with specific 
diagnostic tests, treatments and prog
noses. This is time-consuming; the number 
of possible causes in a truly complete 
differential is staggering. There are 
over 50 documented causes of coughing in 
cats, for example.

When all of the causes of the problem 
have been entered, a "problem-knowledge 
coupler," the program actually used in the 
clinic, is written. This is done by 
reviewing each possible disease for the 
cluster of findings that tend to differen
tiate it from others. These may include 
clinical signs, historical events (for 
example, chronicity), and demographic 
characteristics (age, breed, etc.).

A series of questions about these 
findings is then written. The "menu" 
format of PROVIDES was chosen to ensure 
that no finding identified as important is 
overlooked. The discriminating value of 
the selected signs is tested by clinical 
use, and the computer algorithm is 
improved by comparing its predictions to

the final diagnoses in a large number of 
cases. Thus, the computer's performance 
should improve with time.

To use the system, the veterinarian 
selects the appropriate problem-knowledge 
coupler. He or she then completes the 
history, physical examination, and other 
questions relevant to that problem. The 
computer uses these responses to generate 
a differential diagnosis list in order of 
"best fit." That is, diseases for which 
the patient has the greatest number of 
suggestive findings are listed first. The 
clinician then reviews this list. For 
each sign or other finding, there is a 
fully-referenced abstract which relates 
the finding to the suggested disease and 
which gives further information about its 
diagnostic significance.

The clinician (not the computer) then 
decides upon further diagnostic work-up, 
taking into consideration personal exper
ience and evaluation of this unique case, 
as well as the information supplied by 
PROVIDES. Again, the computer can help by 
providing rapid access to relevant litera
ture. For each disease in the system, 
information is available on described
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diagnostic tests and their interpretation, 
literally "at the touch of a button." 
Also available "on-line" is current infor
mation on treatment options, including 
dosage, timing, efficacy, side effects and 
contraindications. Every suggestion is 
backed by an abstract and bibliographic 
citation. The final decision about which 
treatment is best for a particular client 
and patient, however, remains the preroga
tive of the clinician.

A preliminary clinical trial of 
PROVIDES this past summer was very encour
aging. In 31 of 34 cases, the computer 
placed the final diagnosis among the 5 
listed as most likely at the completion of 
the history and physical examination. The 
trial included several cases with unusual 
diseases (like pemphigus erythematosus) 
and 3 cases with more than one disease.

While studies in human medicine have 
demonstrated that the computer alone can 
sometimes perform as well as experts, 
optimal care is achieved when the clini
cian's judgments are integrated with the 
computer's.^ Barnett, in his analysis of 
a computerized diagnostic system in human 
medicine, concluded that the greatest 
potential value of such a system was "its 
ability to remind the user of diagnoses 
that should be considered, given a specif
ic set of signs and symptoms; to comment 
on the diagnostic relevance of each of the 
signs and symptoms; and to suggest the 
collection of additional data that might 
be of diagnostic v a l u e . . . . P R O V I D E S  is 
designed to accomplish precisely these 
objectives.

Timetable for Delivery

Our goal is to make the system available 
to practitioners as soon as possible. 
Initially, this might be by telephone 
access to the College's computer, hut the 
high cost of telephone connections makes 
this impractical as a long-term solution. 
PROVIDES is designed to operate on person
al microcomputers. These would seem to 
offer the most practical means of dissem

inating the system, especially as more and 
more veterinarians acquire them to assist 
in practice management. We hope to have 
the system available on personal computers 
within 18 to 24 months. Practitioners' 
data bases could be updated periodically 
as needed by sending revised floppy discs.

When in place, systems like PROVIDES 
will not only be invaluable for managing 
difficult cases, but they will also
provide continuing education more effi
ciently than ever before. Every practi
tioner will have access to the latest 
thinking on a subject at the most effi
cient time for learning: when he or she is 
confronted with a specific health care
problem.

Far from replacing clinicians, the 
computer will make their jobs more chal
lenging and rewarding.
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Cat-Scratch Disease
Fredric W. Scott, D .V.M ., Ph.D.

Cat-scratch disease (CSD, cat-scratch 
syndrome, cat-scratch fever, benign lym- 
phoreticulosis) is an infectious disease 
of humans characterized by a painful, 
regional lymphadenopathy. The causative 
agent is unknown, but 90% of cases have 
contact with cats, and 65% have recently 
been scratched or bitten by a cat. Be
cause of this high correlation with cat 
exposure, plus the limited knowledge about 
the condition and the high anxiety factor 
in affected people, veterinarians are 
often contacted for information. The 
purpose of this brief review is to 
acquaint small animal clinicians with CSD.
Etiology
Various viruses including a herpesvirus 
and chlamydia have been incriminated, but 
none of these agents have been proven to 
be involved. All attempts at viral, 
bacterial, and chlamydial isolations on 
several samples from human lymph node 
biopsies have been negative, as have 
electron microscopic examinations of these 
tissues. Serological profiles of human 
sera against known feline agents have been 
unrewarding. Most investigators have felt 
that an as-yet-unidentified virus is the 
causative agent. However, in a recent 
report by Wear and co-workers (Science 
221: Sept. 30, 1983), delicate Gram-
negative bacilli were observed by histo- 
pathological examination in 34 of 39 lymph 
nodes of CSD patients. They believe this 
bacillus is the cause of CSD.
Incidence
CSD occurs sporadically worldwide, with an 
occasional familial microepidemic. In 
temperate areas there is an increased 
incidence in fall and winter.
The Disease In Man
After the scratch or bite, there is an 
incubation period of 7-20 days before the 
development of symptoms. About 50% of

patients develop primary lesions at the 
inoculation site, usually the arms or 
face. Local lesions appear as erythema
tous papules, pustules, or vesicles which 
later may ulcerate with surrounding areas 
of erythema. Regional lymphadenopathy is 
usually unilateral, involving the epi- 
trochlear, axillary or cervical lymph 
glands. The femoral and inguinal nodes 
may occasionally be involved. Lymphadeno
pathy may last from a few weeks to several 
months, with suppuration occurring in 
about 25% of cases.

Many patients have symptoms of gener
alized infection such as fever, malaise, 
anorexia, chills, and generalized pains.
The Role of the Cat
Approximately 90% of CSD cases are asso
ciated with cat contact, with documented 
bites or scratches in about 65% of the 
cases. The exact role of the cat is not 
known. It may be merely a mechanical 
vector, inoculating the causative organism 
by scratch or bite. It is also possible 
that the cat carries a noncytopathic virus 
or other agent which contaminates the 
claws or mouth. The cats in question usu
ally are healthy. There have been several 
reported instances of more than one case 
of CSD in a family caused by the scratch 
of a single cat. It would seem prudent to 
restrict a suspected CSD carrier cat from 
close contact with children.
Diagnostic Procedures
There are no tests available to determine 
if a particular cat is in fact a carrier 
of the CSD agent.

In humans, there also is not a reliable 
diagnostic test. Most cases are diagnosed 
on the basis of symptoms and lesions, an 
association with a cat, and possibly 
histopathological examination of a biopsy 
of an affected lymph node. An intradermal 
delayed hypersensitivity test has been

(Continued on page 6.)
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Compendium of Feline Vaccines, 1983

Vaccine Components
Vaccine Name Manufacturer Type FPV FVR FCV FPn Rabies
Annumune Fort Dodge I X
Biorab-1 B u r ns-Biotec I X
Biorab-3 Burns-Biotec I XCytorab Weilcome I X
Dura-Rab 1 Wildlife I X

Eclipse I Fromm A X
Eclipse I-KP Fromm I X
Eclipse III Fromm A X X X
Eclipse III-KP Fromm A/1 x(i) X X
Eclipse III-KP-R Fromm A/1 x (i ) X X x (i )
Eclipse IV Fromm A X X X X
Eclipse IV-KP Fromm A/1 x(i) X X X
Eclipse IV-KP-R Fromm A/I x ( i ) X X X  x( i )
Endurall-K Norden I X
Endurall-R Norden A X

Fel-O-Vax PCT Fort Dodge I X X X
Feline Panleukopenia CEVA I X
Felipan Wellcome I X
Felocell Norden A X
Felocell CVR Norden A X X X

Felocine Norden I X
Felomune CVR Norden A (1) X X
FVR C-P Pi tman-Moore A/1 x ( i ) X X
FVR C-P (MLV) Pi tman-Moore A X X X
Imrab Pi tman-Moore I X

Leukogen-L Bio-Ceut ic A X
Pan-Rab Douglas I X X
Panacine Beecham A X
Panacine RC Beecham A X X X
Panagen Pi tman-Moore I X

Panagen LL Pi tman-Moore A X
Panavac Beecham I X
Panavac RC Beecham A/1 X (  i ) X X
Premune RC/KP Wellcome A/1 x (i ) X X
Premune RCN/KP Weilcome A/I x ( i ) X X X

Premune RCPN Wellcome A X X X X
Psittacoid Fromm A X
Rabcine Beecham I X
Rabguard-TC Norden I (2) X
Rabmune Schering I X

Rabvac Fromm I X
Rhinoid-C Fromm A X X
R hinoid-C-Psittacoid Fromm A X X X
Rhinolin-CP Bio-Ceutic A (1) X X X
Trimune Fort Dodge I X
Trirab W ellcome I X

A = Attenuated (modified live virus or MLV)
I * Inactivated (killed)

A/I = Combination of attenuated and inactivated
(i) * Inactivated component of mixed a t t e n u a t ed/inactivated vaccine
FPV = Feline parvovirus (panleukopenia) 
FVR = Feline viral rhino t r a c h e i t i s 
FCV = Feline calicivirus 
FP = Feline pneumonitis (chlamydia)

(1) = Intranasal a d m inistration
(2) » Triennial

Modified from 1) V e t e r i n a r y  P h a r m a c euticals and B i o l ogicals 1982/1983, 
Veter i n a r y  Medicine Publishing Co.

2) Compe n d i u m  of Animal Rabies Vaccines, 1983
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Rabies Vaccination Recommended for Cats
Outbreak of Wildlife Rabies Spreading from Mid-Atlantic States

The Cornell Feline Health Center joins the 
U.S. Dept, of Health and Human Services 
Centers for Disease Control (CDC) in 
urging immunization of cats against 
rabies, especially in high risk areas. 
Most states require neither licensing nor 
rabies vaccination for cats, with the 
result that only about 4% of the 38 mil
lion cats in this country are immunized 
against rabies. This is probably why 
rabid cats have now outnumbered rabid dogs 
in the United States.

The current outbreak of wildlife rabies 
in the Mid-Atlantic states, first reported 
in 1982, is spreading from its origin on 
the Virginia/West Virginia border at a 
rate of 25-50 miles per year, bringing a 
threat to domestic animals. Areas cur
rently affected are Virginia, W. Virginia, 
Maryland, Pennsylvania, and the District 
of Columbia. Northeast Virginia and 
western Maryland have experienced by far 
the most cases. Raccoons account for more 
than 75% of rabid animals in the region, 
with a nearly 6-fold increase in number 
(from 132 to 837) reported from 1981 to 
1982. Domestic animals, including cats, 
have also been affected and, according to

Cat-Scratch Disease
used in the past, but it is not standard
ized or reliable and therefore is not used 
in most areas. In this test, an antigen 
prepared from an inactivated crude extract 
of exudate from an affected lymph node is 
injected intradermally, and a reaction to 
the antigen in 48 hours constitutes a 
positive test.
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the CDC, the outbreak appears to be headed 
next into New Jersey and Delaware.

Any cat that is bitten or scratched by 
a wild animal not available for testing 
should be treated with extreme caution, 
under the assumption that rabies is a 
strong possibility. Cats are highly 
susceptible to rabies. Most rabid cats 
exhibit furious aggression, during which 
they may inflict deep puncture wounds, 
transmitting virus to people or animals.

An unvaccinated cat that is bitten by a 
known rabid animal should be destroyed 
immediately. If the owner will not allow 
euthanasia, the cat should be kept in 
strict isolation for 6 months and vaccin
ated one month before release. A vaccin
ated cat bitten by a rabid animal should 
be revaccinated immediately, leashed, and 
confined for 90 days.

Several effective rabies vaccines are 
available for cats (see page 5). Only 
products licensed for feline use should be 
employed; canine modified live virus (MLV) 
vaccines have actually produced rabies in 
cats. Vaccinations are administered
intramuscularly at one site in the thigh. 
Cats should be vaccinated at 3 months and 
boostered yearly.

Humans have accidentally been inocu
lated while attempting to vaccinate 
animals; however, inactivated rabies 
vaccines pose no known hazard, and no case 
of human rabies has been caused by a 
licensed MLV vaccine in the United States.

Veterinarians, animal handlers, and 
laboratory diagnosticians are among those 
at highest risk of rabies, and should 
obtain booster vaccinations every 2 
years. The vaccination of choice is a 
human diploid cell strain manufactured by 
Merieux Institute and Wyeth Laboratories.

It should be noted that no human rabies 
case has been associated with the outbreak 
in the Mid-Atlantic states, or has ever 
been attributed to a raccoon bite.
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New “Feline Leukemia” Client Handouts — Order Yours Today

The newest client information handout from 
the Cornell Feline Health Center is an 
extremely informative brochure entitled 
"Feline Leukemia: Dr. Fredric W. Scott
Answers Your Questions."

This 6-page booklet contains the 18 
most frequently asked questions about 
feline leukemia. It explains the signs 
and fatality of the disease, the different 
tests and their interpretation, method of 
disease spread, the myth of Vitamin C 
therapy, reasons for steroid treatment, 
prospects for a vaccine, zoonotic poten
tial, rationale for euthanizing all posi
tive cats, ways to protect other cats in 
the household or cattery, and "waiting 
period" before acquiring a new cat after 
removal of an FeLV-positive pet.

Veterinarians will find these simply 
worded booklets very helpful in educating 
clients after a positive FeLV diagnosis is 
made. The conversational question-and- 
answer format makes it especially easy for 
clients to find the particular information 
they seek, and to understand your recom
mendations .

Your cost for these and all other 
Cornell Feline Health Center brochures is

$15/100. Other titles currently available 
are:

The Older Cat — Its Special Needs.
Back issues of our cat fanciers' news
letter devoted to this topic have
completely sold out. Sections on 
regular veterinary checkups, nutrition, 
kidney failure, tumors, the digestive 
tract, oral problems, heart and circu
latory disorders, diabetes mellitus,
arthritis, and miscellaneous problems 
have been condensed from this highly 
popular issue into a handy brochure.
Everything You Always Wanted To Know 
About Your New Kitty*... Gives sound 
recommendations on choosing a pet, vac
cinations, parasite control, nutrition, 
grooming hints, and recognizing general 
signs of illness.
Feline Behavior Problems. Describes
reasons for common problems, including
aggression and soiling. Suggests meth
ods of prevention, as well as ways to 
restore harmony, including use of drug 
therapy.
Use the coupon below to order copies of 

these client information brochures for 
your practice.

RETURN THIS COUPON WITH YOUR ORDER

Enclosed is $______________ ($15 per 100, U.S. funds). Send me the following brochures:

  Feline Leukemia: Dr. Fredric W. Scott Answers Your Questions (quantity: )
  The Older Cat - Its Special Needs (quantity: _________)

Everything You Always Wanted To Know About Your New Kitty (quantity: )
   Feline Behavior Problems (quantity: _________)

Name_____________ _______________________________________________________________

Address

city___________________________________________State_____________________ Zip

Cornel l  Feline H ea l th  C e n te r  Cornell  U nivers i ty  College of  V e te r ina ry  Medicine Ithaca, N e w  York 14853
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Eustachian Tube Polyps A Cause of Chronic Respiratory Distress
John M. King, D.V.M ., Ph.D.; Lois Roth

In the last few years, cats euthanized for 
chronic intermittent respiratory distress 
have been submitted to our necropsy 
service. For unexplained reasons these 
animals usually have not been examined by 
veterinarians. Several have been present
ed with acute death following coughing 
spells. At necropsy the primary lesion is 
a long polypoid growth extending into the 
pharynx. The mass apparently caused 
sufficient irritation to stimulate chronic 
coughing and on occasion can suddenly 
obliterate the pharynx, causing death by 
suffocation.

On dissection these polyps are noted to 
be growing down loosely from either 
eustachian tube and attached up in the 
middle ear. In some instances an appar
ently similar polypoid mass may be seen 
extending out the external ear canal, hav
ing grown through the tympanic membranes 
with their origin again in the middle ear 
region.

Histologically, these are masses of 
granulation tissue with more or less 
incomplete respiratory epithelium covering

C o rn e ll F elin e  H ea lth  C e n te r  
C o rn ell U n iv e r s ity  
C o lle g e  o f  V eter in a ry  M ed ic in e  
Ithaca , N e w  Y ork  1 4 8 5 3

D.V.M .; William E. Hornbuckle, D.V.M .

them. Some necrosis on their surface, 
especially at the tip, is often seen with 
a various amount of inflammatory cell 
response•

Clinicians have successfully treated 
these by tonsil snare removal, which may 
be necessary several times, as these non
neoplastic Eustachian Tube Polyps often 
recur.

(Reprinted from "Veterinary News," the 
official publication of the New York State 
Veterinary Medical Society, Inc., Vol. 47, 
No. 9, September 1983.)
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