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Abstract: This article reviews and considers the
clinical literature of the field of Veterinary Dentistry
fromits conception in the late 1960's and early 1970's
to its rapidly expanding role today as an energing
clinical specialty practice in veterinary nedicine. It
defines eight dental sub-disciplines in contenporary
veterinary oral health care from a practical point of
Vi ew, and |t provi des I nformation concerni ng
standardi zation of key words searches, definition of
ternms and use of the expanded Medical Subject Headi ngs
(MeSH) necessary for a conprehensive review of the
rapidly expanding literature stored in el ectronic
dat abases.
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Number of citations found after searching the databases listed in Appendix A which reference veteri-
nary science articles. There is little difference between the Unique and Total columns, which indicates
that few articles are cited in 2 or more databases. It should also be noted that not all databases began
online indexing in 1971 (sce Table 3).
TOTAL = the number of citations retrieved in all eight databases shown in Table 3.

UNIQUE = the number of citations retrieved when duplicate citations appearing in 2 or more databases were removed.
MEDLINE = the number of citations in the Medline database.

| NTRODUCTI ON

In 1970 a veterinary practice entirely limted to
dentistry was very rare, and dentistry was essentially
non-exi stent as a focus of clinical interest in exotic
ani mal veterinary nedicine. Veterinary students received
limted instruction relating to the cause, treatnent and
prevention of oral disease. The field of veterinary
denti stry has since bl ossoned. Veterinarians, researchers
and ani mal managenent personnel have begun to appreciate
and understand the significant inpact oral disease has
upon an animal's overall health, maintenance and
reproductive status. An extensive repository of materi al
is nowreadily available in el ectroni c databases to gui de
the interested clinician in the prevention and treatnent



of oral disease and oral health care issues in nmany
speci es of donestic and exotic ani nal s.

A conprehensive review of the dental, veterinary,
agricultural and wldlife zoology literature strongly
suggests that wldlife, captive exotic and donestic
animals are afflicted with nost dental and maxill of aci al
di seases and di sorders reported in the human popul ati on.
This includes chronic sinusitis, severe genetic
mal occl usi on, dent al caries, periodontitis, faci al
trauma, peri-apical abscessation, oral fistulas, and a
variety of facial and oral neoplasm

Exotic Animal Oral Health Care / Veterinary Dentistry
can be defined as the branch of zoo and wldlife
veterinary nedicine that addresses issues related to the
entire oral cavity, its associated soft tissues, bony
structures, supporting nusculature, and dentition. This
field specializes in the diagnosis, prevention and
treatnent of the animal’s entire nasticatory apparatus.
This includes all oral disease, oral and facial traums,
as well as hereditary and devel opnental defects. Wth
varying degrees of nodification many of the past and
current human  dent al standard-of -care procedures,
materials and techniques have potential application in
any conprehensive clinical veterinary dental practice.

Wiile environnent and heredity greatly inpact the
condition and health of an animal’s nmasticatory
apparatus, diet has been found to al so have a trenendous
| npact upon oral health. |dentifiable oral health
concerns have been recognized in the al phabetical
spectrum of animals from aardvark to zebra, and in size
from marnoset to el ephant. This patient population
potentially includes all of the carnivores, primates,
her bi vores and many of the avian species. Too nuch
unrecogni zed and untreated oral disease is present in
popul ati ons of aging captive exotic ani nals.

Exotic animal practitioners have nuch to gain from
the experience of the donestic animal clinician, whose
patients are not only nore abundant and accessible, but



easier to restrain, exam ne, diagnose, anesthetize and to
foll ow during post-operative recovery. Donestic aninals
also spend a great deal nore tinme associating wth
humans. Thus, detection of their dental and oral health
problens may occur at an earlier stage, as a result of
the opportunity for closer observation of subtle changes
I n behavior. The mpjority of oral health care issues in
captive exotic animals do not present to the clinician
until the di sease process has either acutely exacerbated
or chronically progressed to the point of obvious
I ncapacity or debilitation.

Consequent |y, anyone involved wth nmanagenent in the
exotic animal field could benefit from an increased
famliarity wth the presentation, di agnosis and
treatment of oral conditions of donestic aninmals.
Donestic aninmal and exotic animal clinicians deal wth
di seases of very simlar causation and manifestation,
even though the process of clinical intervention and
correction may vary, or cone into play at different
stages for an entirely unique set of reasons. However,
the standard of care in both cases has nuch in comon.
It has been the repeated experience of the authors that
many of the traditional orthodox solutions from donestic
ani mal practice have practical and beneficial, although
per haps on occasion unorthodox, application to exotic
animal veterinary oral and dental care.

Knowing that this wealth of material is so readily
avai | abl e, and how to quickly and specifically access it,
cannot help but inprove the current clinical state-of-
affairs, and perhaps avoid sone of the all too common
time, expense and frustration associated wth "re-
I nventing the wheel".

LI TERATURE REVI EW

A review of the research nonographs and literature
available in the field of veterinary dentistry has proven
to be a difficult and arduous task. To obtain a conplete
search, a clinician nust review the journal l|iterature



present in three or four distinctly disassoci ated subject

areas, i.e., dentistry, veterinary science, and dependi ng
on whether one's patients are donestic or exotic,
agriculture and wldlife zoology. In order to reviewthe

w dest possible selection of relevant citations, it is
necessary to select the desired topic area using very
specific key words that possess universally accepted
meani ngs. A suggested starter |list of 62 of the nost
comonly cited veterinary / dental terns is included in
FI GURE 1. An expanded list of their specific definitions,
called "scope notes" including their nost frequently
associ ated "subheadi ngs", “narrower  headi ngs", and
"broader headi ngs" subjects is attached as APPENDI X A

All  on-line databases are focused by design and
intent so as to only include a very specific previously
sel ected portion of the total citation naterial avail abl e
on any particul ar subject. Therefore, no single database
currently provides a conprehensive overviewof all of the
avail able citations relevant to a particular search
topic. Analysis of which periodical indexes cover the
| ar gest percentage of the veterinary sciences journals
based upon the University of California' s MELVYL Catal og
record data and Urich's International Periodicals
Directory, reveals that the coverage of the "Veterinary
Sci ences"” category is seriously flawed (Fl GURE 2).

For these reasons, a conprehensive search of the
literature relating to topics in veterinary dentistry,
requires the use of nultiple databases indexed to the
bul k of the relevant journals and publications. It is
al so necessary to decide whether or not to elimnate
| aboratory animal nodel references from the search
results, because nost of the articles discussing
dentistry in |aboratory animals relate to “material s"
testing for human product devel opnent and/or application.
These subjects may have |imted value for the clinica
practitioner.

FIGURE 3 lists the databases consulted to conduct
what we considered to be a thorough literature search of
our subject. An expanded description of each of these
seven databases with information on how and where to



access them is located in APPEND X B. Qur initial
search, including |aboratory ani mal references, resulted
in 1,332,209 citations. Further refinenent of the search
paraneters finally resulted in 9,130 citations between
1970 and 1998. A representative sanple of the articles
and nonographs are included in the references.

Searching the journal literature for topics in
veterinary dentistry using any database should be fairly
straight forward. One quickly discovers that not to be
the case. O the 37 journals Ilisted in the
"Dentistry/Oal Surgery & Medicine" category of the 1994
Science Ctation Index Journal Ctation Reports (SC
JCR), 100% can be |ocated by using the Index to Dental
Literature (one of the titles found in the National
Li brary of Medicine's MEDLINE database). Therefore
MEDLI NE appears to be the electronic resource of choice.
However, only 59.9% of the 92 journals in the SCI JCR s
"Veterinary Sciences" category are available through
ei ther Index Medicus or the International Nursing | ndex
(the other two conponents of the MEDLI NE dat abase). So,
while a search utilizing MEDLINE w Il provide excellent
coverage of the human dental journal entries, it wll
m ss approxi mately 40% of the major veterinary dentistry
science-related journals, and wll provide virtually no
coverage of the available agricultural and zool ogi cal
literature. Moreover, wth the current lag tine of
several nonths to five years or nore between publication
of the journal and entry in an electronic database, it
becones quite clear that a single database search result
Is not a conplete and up-to-date listing of what 1is
actual ly avail abl e.

For exanpl e, our search of the seven databases |isted
in FIGURE 3 denonstrated that the literature within a
particular field topic only rarely overlaps into another
dat abase. Even the indexes that purport to cover
journals within the sane field are highly segregated.
Consequent |y, publishing an article in any single journal
wi Il reduce the |ikelihood that a significant portion of
Its potentially interested audience wll be able to
| ocate it through the index of their choice.



One solution wused in sone fields, for exanple
psychology, is toreprint articles in several journals so
as to ensure access to a wder or nore specific broadly
targeted audience. This practice could also be used in
veterinary nedicine to dimnish the aforenentioned
problem by agreenent to acknowl edge the initial
publ i shing journal's copyright position. However, this
cure could soon becone worse than the original problem
because of the overwhel m ng nass of database citations.

The lack of significant overlapping of topic fields
W thin databases is primarily caused by the Ilack of
famliarity wth database information and the failure to
use a uni form vocabul ary anongst various clinicians and
researchers. This is easily denonstrated by the fact
that the databases indexes covering human research and
clinical/technique data are separate fromthose covering
veterinary and | aboratory ani mal research and
clinical/techni que data. An exanple of the |anguage
barrier is found in the use of words |ike "arcade".
"Arcade" is not a commonly used dental term but is a
term used extensively in the veterinary and engi neering
fields. Moreover, the term has different neanings in
each of these three fields.

These situations clearly contribute to the confusion
and reduce the availability and di spersion of information
between the veterinary and dental fields. To begin to
resolve the problem an established set of vocabul ary
should be adapted over tine, and used by concerned
individuals in their respective fields, so that
I nformation storage and retrieval wll eventually becone
sinpler, predictable and nuch nore dependable. We
propose the acceptance and use of the ternms listed in
FIGURE 1 as a possible first step toward acconpli shing
this objective.

The dat abase searches used in preparing this article
clearly denonstrated an explosion of growh within the
field of veterinary dentistry. As shown in FIGURE 4, the
total nunmber of journal articles in the field listed in
dat abases has risen dramatically in the past five years.
However, the nunber of relevant journal articles cited by



the MEDLI NE database has renmained relatively constant
over tinme. This suggests that nobst recent veterinary
dentistry articles have been published in journals
outside the scope of the database indexes included in
MEDLINE. In 1971, WMEDLINE referenced 83.9% of the
articles indexed in on-line databases. However, as a
result of an increase of material published in journals
not indexed by MEDLINE, by 1997 this figure has dropped
to only 6.62% In other words, the principal growth of
new articles published is now found in the agricultural,
zool ogical and veterinary journal, so the researcher

using only MEDLINE to conduct a search will mss 90+/-%
of the relevant articles on veterinary dentistry.
The difference between the " wunique row' and the

"total row' of articles in FIGURE 4, clearly denonstrates
the very small percentage of articles that appear in two
or nmore of the indexes used in this search. This further
illustrates the segregation of the rapidly grow ng
di scipline of veterinary dentistry articles to journals
not covered by MEDLINE. Therefore, veterinarians limting
their searches to MEDLINE tend to have |imted access to
relevant articles appearing in their own journals.
Zool ogi sts have |Iimted access to relevant articles in
veterinary or wldlife managenent journals; and so on.
Therefore, clinical practitioners do not benefit fully
fromadvances of others who are perform ng and publi shing
rel evant veterinary dental research and/or procedures.

SUB- DI SCI PLI NES

In spite of the structural inadequacies of the
various on-line electronic databases, the field of
veterinary dentistry has continued to evolve over the
years to becone an intricate part of veterinary nedicine
for all patient populations (captive exotic, wldlife,
producti on and conpani on ani mal species). The etiol ogy of
oral di sease has been observed to be associated wi th many
different causes: inproper diet, behavioral problens,
restricted |living space, nmanagenent problens, trauns,
genetic influence, etc. There is nowincreasing evidence



that, when |eft untreated, oral disease can severely
| npact an aninmal's health and reproductive potential .
Indications are that the field of veterinary oral
health care will continue to develop as a useful "arrow
in the quiver" of those individuals dedicated to
mai ntaining the health and quality of |ife of donestic
animals, captive exotic «collections, and breeding
popul ations of free ranging endangered species. This

di verse group of practitioners wll continue to sharpen
their clinical ability to recognize and treat oral
di sease, as their individual case |oad dictates. The

process can be nmade easier by the sharing of treatnent
protocol s, procedures, experience and research.

The practical consequence of this increased know edge
di spersion is the enhanced visual appraisal of the

animal’s oral problens; oral disease wll be detected
earlier, and elimnated before system c health becones
conprom sed. It has been our experience that early

detection and treatnent occurs nore predictably, as a
result of the heightened awareness of oral health,
di sease and behavior by all of the individuals who cone
Into contact with the potential patient population. This
contribution from the entire para-professional staff
shoul d not be overl ooked as a contributing factor to the
reduction of the overall traumatic inpact of oral
di sease, through the process of early detection and/or
prevention.

As the mass of database indexed material increases,
It wll becone increasingly inportant to render access to

it into nore applicable "bite sized" chunks of
I nf or mati on. This wll facilitate tinely and focused
retrieval. An understanding of the principal sub-

di scipline categories of clinical veterinary oral health
care is an essential first step to begin this process. A
brief definition and di scussion of the eight nmmjor sub-
di sci plines foll ows:

1. PREVENTI ON
Cinical treatnent with the goal of prevention of di sease
and the mai ntenance and pronotion of oral health.



Thi s category includes the nmai ntenance and pronoti on
of the oral cavity, masticatory apparatus and their
associ ated structures in their normal functional state.
Thi s i ncludes the prevention of adverse system c di seases
or disorders secondary to primary oral disease and/or
trauma.

Exam ning the dentition of an exotic animal is never
an easy task. Therefore, exam nations are conmonly nade
on the "fly" as circunstances permt. Treatnents are
often scheduled and perforned as part of an animal's
annual physical examnation, or during other necessary
| mrobi | i zation procedures unless contra-indicated. Many
preventative treatnent procedures are nost productive
when initiated during the period when the animal's teeth
are erupting. Young animals may retain deciduous teeth,
necessitating renoval for proper eruption and pl acenent
of the adult dentition.

2.  SURGERY
Focuses on various treatnent techniques, nmaterials, pre
& post operative protocols, etc., including the diagnosis

of surgical procedures associated with the oral cavity
and its surroundi ng structures.

This category covers the performance of any cutting
operations on the entire nasticatory apparatus and
associ ated structures including the renoval, restoration,
and/ or reconstruction by bone grafting procedures to
treat disease or injury.

3. PERI ODONTI CS

Covers the histol ogy, physiology, and pathology of the
ti ssues that support, attach, and surround the teeth, and
of the treatnent and prevention of disease affecting
t hese tissues.

Thi s category covers the prevention and treatnent of
the di seases of the supporting structures of the teeth;
e.g. the alveolar processes, the periodontal 1|iganent,



and the surrounding gingiva with its blood supply.
Periodontal disease is often found in primtes, wth a
mani f estati on of the disease simlar to that seen in nan.
It is also common in herbivores, where its i npact can be
much nore dramatic and destructive to the tissues.
GQui ded tissue regeneration procedures can be utilized in
the treatnment of this destructive di sease.

4.  ENDODONTI CS

Mai nt enance of the dental pulp in a state of health and
wth the diagnosis, treatnent and restoration of the
endodonti ¢ pul p chanber and canal (s).

This category is concerned with the mai ntenance and

treatnent of the dental pulp; i.e., the connective
ti ssue, the bl ood and vessels, and the nerve tissue found
wthin the hard tooth structure. Thi s includes:

preservation of the wvital pulp; or the partial or
conpl ete renoval of necrotic or diseased pul pal tissue
with the acconpanying sterilization of the root cana
system and obliteration of the resulting space; and
treat nent of periapical disease.

Endodontic treatnent iIs comonly required in
carnivores. Aggression, nervous displacenent activity,
abnormal wear fromdi et and/ or behavior can result in the
excessive wear or breakage of teeth.

5. RESTORATI ON
Concerned with the restoration of dentition to natura
form and functi on.

This category includes all procedures to restore or
treat faulty, mssing or diseased parts of natural teeth
whet her from caries, trauna, I npaired function,
attrition, abrasion, or erosion. The objectives are the
I nhi bition of pathol ogi c processes and the restoration of
anatom c form and function.

All animals are susceptible to facial trauma and
avi an speci es have a particular need for and benefit from



functional restoration of a fractured or broken bill or
beak.

6. FORENSI CS

The application of dental know edge to questions of |aw,
I ncl udi ng determ nation of age or identity of an ani nal
by its dentition.

These matters also include body and disease
Identification, as well as the application of the
principles of law and justice to the practice of
veterinary dentistry.

7.  ORTHODONTI CS
The prevention and/or correction of dental or facial
anonal i es, mal occlusions or structural relationships.

Much of clinical dentistry is concerned wth the
prevention and/ or correction of anonal i es and
mal occl usi on associ ated with the pl acenent or arrangenent
of teeth for the purpose of nmaintaining proper oral
function. The term orthodontics applies when this
“restorative procedure” is acconplished by the sinple
noving, rearranging, or transplanting of naturally
occurring teeth. This usually involves the design and
fabrication of artificial appliances of one sort or
anot her .

8. ORAL- RADI OLOGY

The application of a radiant energy source to the tissues
of the head and neck for the purpose of identification,
di agnosi s and/or treatnent.

There have been many advances in the use of various
energy sources inthis rapidly devel oping field which now
I ncl udes not only the traditional intra-oral and extra-
oral radiographs, panographic techniques, film ess inmage
digitizing screens for conputer utilization, etc., but
C.T. Scans, MR 1's and U trasonic | nmaging.



CONCLUSI ON

It is clear that oral and dental diseases are serious
and common problens of many aninmals, which can often
present under the guise of a systemc malady. It is the
obligation of the responsible <clinician to becone
famliar with the conmon signs, synptons and “standard of
care” treatnent alternatives for each particular oral
di sease problem In recent years, with the exponenti al
I ncrease in the use of the electronic database as the
storage nedia of choice, this has becone a nuch nore

difficult task. Cinicians nust now also learn the
met hods necessary to retrieve relevant diagnostic and
treatnent practices from a variety of sources. Two

t echni ques for understanding how to m nimze sone of the
difficulties associated with this potentially daunting
task have been proposed. The wutilization of MeSH
keywords and sub-discipline classifications, conbined
with nultiple database searches will elimnate two of the
maj or obstacles of focused electronic information
gat heri ng.

An understanding of the inportant issues associ ated
wth the electronic storage of | iterature-based
knowl edge, as well as a famliarization with a few of the
nmet hods necessary to retrieve a focused literature
search, wll go a long way toward assisting the
responsible clinician to pronptly and correctly di agnose
the problem be aware and thus able to proceed wth or
refer for appropriate treatnent alternatives, and
clinically achieve the desired sol ution.
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