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Introduction

Arriving at an accurate diagnosis is one of
the most important tasks a prudent clinician
has to carry out as this is what a treatment
plan will be based upon. It is therefore not
surprising to see the amount of time a
periodontist allots in examining a patient. One
usually starts with responsibly gathering and/
or updating medical, dental and other pertinent
histories of the patient. After this process,
several diagnostic techniques are utilized to
acquire the necessary data to successfully
determine the patient’s disease category.
Despite the tremendous increase in current
knowledge with regards to the etiology and
pathogenesis of periodontal diseases, the
classification and diagnosis of periodontial
diseases are still largely based on traditional
clinical assessments (Armitage 1995,
Armitage 1996).

A clinical diagnosis of periodontitis is still
based on clinical attachment loss and bone
loss. This information reflects past periodontal
destruction but does not provide any
information regarding current disease activity
or susceptibility to further periodontal
destruction. Most clinicians assign a diagnosis
of “periodontitis” to inflamed sites with
clinical and radiographic bone loss. This

diagnosis is made under the assumption that
such sites are at increased risk for disease
progression and thus would require active
periodontal therapy. Here lies the reason
behind the continued quest for developing
advanced diagnostic tests.

The parameters that are currently used,
such as pocketing and bleeding on probing,
have inherent shortcomings in determining
risk for further attachment loss, and in the case
of probing depths, there is also the question
of accuracy. Although Lang (Lang et al 1986)
reported that sites that bled on probing at
several visits had a higher probability (30%)
of losing attachment than those that bled at
one visit or did not bleed, well-controlled
studies failed to demonstrate a significant
correlation between bleeding on probing and
other clinical signs and subsequent loss of
attachment (Badersten et al 1985, Haffajee et
al 1983). The periodontal probe is still the
most widely used tool for the assessment of
clinical attachment loss. Unfortunately, it
carries problems in sensitivity and
reproducibility. Probing is very subjective
since it can be affected by several factors such
as degree of tissue inflammation, probing
technique, force, size of the probe, angle of
insertion and precision of the probe calibration
(Listgarten et al 1976).
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Over the past decade, several
developments have occurred in the diagnosis
of periodontal disease, the most noticeable of
which is the change in the classification of
the disease. This manuscript highlights some
important aspects of the revised classification.
The reader is referred to the Annals of
Periodontology for a more detailed discussion
of each category, the revisions and the
rationale for the changes (American Academy
of Periodontology 1999).

Revised Classification of Periodontal
Diseases and Conditions (1999
International Workshop)

The revised classification of periodontal
diseases includes seven general types of
plaque-induced periodontal diseases namely;
gingivitis, chronic periodontitis, aggressive
periodontitis, periodontitis as a manifestation
of systemic diseases, necrotizing periodontal
diseases, abscesses of the periodontium and
periodontitis associated with endodontic
lesions. It has a detailed classification of
gingival diseases and lesions that are either
plague-induced or not primarily associated
with dental plagque. This section also includes
other gingival lesions and disorders that affect
the gingiva.

The term “Adult Periodontitis” was
replaced with “Chronic Periodontitis” mainly
in order to eliminate the restrictive use of age
of onset as a major factor in determining
diagnosis. In the new classification, the
nonspecific term “Chronic Periodontitis” is
characterized by the fact that it is most
prevalent in adults, but can also occur in
children (Papapanou 1996). It is said to
progress in a slow to moderate rate (Loe et al
1986, Papapanou et al 1989), but may have
periods of rapid progressions (Socransky et al
1984, Jeffcoat and Reddy 1991). It is
consistent with a variable microbial pattern
and can be associated with local predisposing

factors as well.

“Early-onset periodontitis” was discarded
since it is assumed that one has temporal
knowledge of when the disease started. In
addition, the age by which an “adult” is
defined in the old classification is considered
arbitrarily chosen. It is therefore
recommended that a diagnosis of “Aggressive
Periodontitis” should be based on clinical,
radiographic, historical and laboratory
findings. It is characterized by the following:
rapid attachment loss and bone destruction,
generally clinically healthy individuals,
familial aggregation and the amounts of
microbial deposits are inconsistent with the
severity of periodontal destruction (American
Academy of Periodontology 1999). Although
the microbial etiology of the early onset
syndromes has been primarily associated with
A. actinomycetemcomitans (Slots et al 1980),
recent studies have indicated that differences
exist among various ethnicities (Lee et al
2003, Dogan et al 2003, Takeuchi et al 2003).

Advances in Traditional Diagnostic
Methods

The increased understanding in the
etiology and pathogenesis of periodontal
diseases underscores the importance of
advancing diagnostic techniques. Since the
most common means of determining clinical
attachment loss is through probing, attempts
have been made to improve its accuracy and
reproducibility. One of which is the
development of the computer linked,
controlled-force electronic periodontal probes.
Although electronic probes offer the
advantage of controlled insertion forces,
automatic recording of data into a computer
(Greenstein 1997, Armitage 1996) and better
resolution (Jeffcoat and Reddy 1991), there
are still several drawbacks associated with it.
Electronic probing requires more time to use,
is more costly, can be uncomfortable and may
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potentially underestimate deep probing depths
(Perry et al 1994). It has also been reported
that in order to improve reproducibility of
clinical measurements, a double pass method
(measuring each site twice) should be utilized
(Osborn et al 1990).

Significant advances have also been made
in radiographic imaging to aid in periodontal
diagnosis. Conventional radiographs have
been shown to routinely underestimate the
amount of bone loss (Greenstein, 1997) Italso
requires 30-50% bone mineral resorption
before changes can be detected by routine
radiographic examination (Jeffcoat and Reddy
1991). The introduction of subtraction
radiography to the dental field, allowed
detection of changes in bone density as low
as 5%. Both hardware and software have been
improving and will continue to do so in
attempts to correct some of the problems
initially associated with subtraction
radiography such as; subtle differences in
contrast, projection geometry and other
repeatability errors (Hausmann et al 1994).
The use of digital radiography in periodontal
diagnosis has tremendous potential especially
since studies have demonstrated an 80%
agreement between probing and radiographic
methods in identifying sites that have lost
attachment (Jeffcoat 1992, Hausmann et al
1994).

Supplemental Diagnostic Tests

Supplemental diagnostic tests have been
developed and investigated since there is an
enormous potential in using the results to
successfully identify therapeutic targets,
monitor the response to therapy, identify sites
at high risk for progression and to assist in
determining a patient specific recall. As of to
date, these tests can be used to detect the
presence of: substances associated with
putative pathogens, host derived enzymes,
tissue breakdown products and inflammatory

mediators. There are numerous examples of
supplemental diagnostic tests, however, this
paper will only mention some of the more
commonly used clinical tests.

The most common means of identifying
the microbial composition of plaque samples
is through bacterial culturing. The main
advantage of this method is that one can obtain
relative and absolute counts of the cultured
species. Itis also the only in vitro method able
to assess for antibiotic susceptibility of the
microbes. The microbial composition of
subgingival plaque has always been a point
of interest in the diagnosis and treatment
planning for periodontal disease. It has been
demonstrated that progressing periodontitis is
associated with certain periodontopathogenic
bacteria (Machtei et al 1997). However, a
clinician should not rely on the microbial
testing alone to determine diagnosis and
individualized treatment, since it has also been
determined that the presence or absence of
specific bacteria cannot discriminate subjects
from different disease categories (Mombelli
et al 2002). In addition, another study
concluded that the presence of putative
pathogens can only predict future attachment
loss in only 20% of the sites. Their absence
was considered a better predictor of no further
attachment loss than their presence was of
disease progression (Wennstrom et al 1987).

Another means by which bacterial
identification can be accomplished is through
an enzymatic test such as the BANASCAN.
This enzymatic assay provides a rapid chair
side test (15 minutes) to detect
Porphyromonas gingivalis, Treponema
denticola and Tannerella forsythensis
(formerly Bacteroides forsythus).

Other supplemental diagnostic tests are
designed to provide information regarding the
ongoing inflammatory process. One example
is the Periocheck, which tests for collagenase
as a marker of inflammation. Compared with
healthy sites, locations with gingivitis or
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periodontitis had higher levels of collagenase
(Larivee et al 1986). However, there are no
data showing a relationship between the level
of collagenase and progressive periodontitis.
In addition, this test cannot differentiate
between gingivitis and periodontitis.

One of the most comprehensively studied
host derived enzyme associated with
periodontal disease is aspartate amino
transferase (AST), which is released by dead
or dying cells. It has been widely utilized to
detect heart damage after a myocardial
infarction as well liver damage during
hepatitis. Gingival crevicular fluid samples
taken from sites with severe gingival
inflammation demonstrated a marked increase
in AST levels (Chambers et al 1991). It is
however, unable to discriminate between sites
with severe inflammation but with no
attachment loss from sites that are losing
attachment. It remains to be seen whether this
test offers some advantage over existing
clinical measures of disease (Magnusson et
al 1996, Persson et al 1995).

It has been well documented that
susceptibility to periodontal diseases is highly
variable and depends on host responses to
pathogens (Tonetti 1994, Ishikawa et al 1997,
Offenbacher 1996). Thus, attempts have been
made to develop a reliable test for host-based
susceptibility. The only test for host
susceptibility that is available to practitioners
is a genetic test for polymorphisms in the
interleukin gene cluster (PST) (Kornman et
al 1997). Approximately 30% of Caucasians
are positive for a composite genotype of IL-
1A and IL-1B polymorphisms. People who test
positive for this composite genotype are said
to be at increased risk of the following:
bleeding on probing (Lang et al 2000), severe
chronic periodontitis (Kornman et al 1997),
tooth loss (McGuire and Nunn 1999), and
attachment loss after therapy (De Sanctis and
Zucchelli 2000) or increased secretion of IL-
1P (Pociot et al 1992). However, other studies

have shown conflicting results (Cattabriga et
al 2001, Papapanou et al 2001, Ehmke et al
1999, Mark et al 2000). The prevalence of this
genotype also varies among different
populations (Armitage et al 2000), thus may
be of little value in determining the risk for
susceptibility to periodontitis.

Conclusion

Despite the astounding improvements in
both traditional and supplemental diagnostic
techniques, the majority of clinicians still rely
heavily on basic clinical and radiographic
assessments gathered from using a periodontal
probe and conventional radiographs. Recent
developments in diagnostic techniques,
without a doubt, have significant potential and
scientific merit. However, several of these
advancements still require definition of their
clinical utility and cost-effectiveness in order
to promote a more widespread use. Addressing
these issues and continuing the quest for
diagnostic techniques that will not only
provide clinicians with current periodontal
disease status but also future risk of
periodontal breakdown that are both patient
and site-specific, will have a tremendous
impact on the way we diagnose periodontal
diseases and ultimately, how we develop our
treatment plan.
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