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Abstract

Periodontology has arich history and a strong passion for science. The substantial and extensive
periodontal information base, developed over the years, has provided a rational basis for
choosing the best treatment for patients. When appropriately evaluated and carefully managed,
the integration of emerging technology into practice can improve health and enhance the quality
of life. Since the last AAP Workshop in 1996, great technological advances in the areas of data
access, retrieval, and management have been made. Dentists need to make clinical decisions
based on limited scientific evidence. In clinical practice, a clinician must weigh a myriad of
evidences every day. Evidence-Based Periodontology aims to facilitate such an approach and it
offers a bridge from science to clinical practice. This article will review the concepts of Evidence-
Based Periodontology, introduce the systematic review as a research tool and examine how
evidence can both inform and benefit healthcare in periodontology.
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Introduction

Periodontology has a rich background of
research and scholarship. The substantial
and extensive periodontal information
base, developed over the years, has
provided a rational basis for choosing the
best treatment for patients. Appraisal of
this information has being an on-going
and continuous effort by the American
Academy of Periodontology (AAP) to
ensure that the most accurate and
efficacious concepts and technologies are
used to provide care and stimulate
innovation . Evidence-based dentistry
(EBD) is the integration and
interpretation of the available current
research evidence, combined with
personal experience. It allows dentists, as
well as academics researchers, to keep
update of the new developments and to
make decisions that should improve their
clinical practice. The term "Evidence-
based Medicine” (EBM) from which
evidence-based dentistry has followed, is
relatively new (started in early 1900's)
and is defined as "the integration of the
best research evidence with clinical
expertise and patient values ." The term
was coined by the clinical epidemiology
group at McMaster University in Canada.
American Dental Association has
defined EBD as: "an approach to oral
health care that require the judicious
integration of systematic assessments of
clinically relevant scientific evidence,
relating to the patients oral and medical

condition and history, together with the
dentist's clinical expertise and the
patient's treatment needs and prefernces
" The need of EBD is important for the
dentist, especially with regards to patient
safety, and for dentists to be able to keep
up to date with developments in
diagnosis, prevention and treatment of
oral disease, and newly discovered
causes of disease. Advances in dentistry
are usually first reported in dental
journals, and in order to keep up with new
research, healthcare professionals need
to feel confident that they can read and
evaluate dental papers. EBD is founded
on clinical research. The ultimate
beneficiaries of EBD are members of the
public, who will reap the rewards of
better care. The internet allows patients,
as well as professionals, access to health
care information. The public, however,
does not have the tools to evaluate the
data adequately and must rely on their
educated dentists to help sort fact from
fiction. Patients will be more educated,
more involved in their treatment
decisions, and more appreciative of
quality care. Dentists will also be
benefitted from EBD. Instead of
conducting free product testing for dental
product manufacturers, practitioners will
have at their disposal more valid research
on which to predicate their clinical
decisions. Researchers will benefit by
being called upon to do the clinical
testing necessary before new products are
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placed on the market.

Evidence-based periodontology aims to
facilitate the efficient use of research
data, accelerating the introduction of the
best research into patient care. A useful
definition of evidence-based health care
has been proposed by Muir Gray: "An
approach to decision making in which the
clinician uses the best evidence available
in consultation with the patient, to decide
upon the options that suits that patient
best ¥." It is a tool to support decision
making and integrating the best evidence
available with clinical practice, and is
composed of various levels, which starts
with the recognition of a knowledge gap.
From the knowledge gap comes a
focused question that leads on to a search

for relevant information. ™.

Evidence-based periodontology is the
application of evidence-based health care
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Fig. 1 Evidence Based Dentistry for Effective Practice

to periodontology. It is a tool to support
decision making and integrating the best
evidence available with clinical practice
(Fig.1). Evidence based periodontology
isan approach to patient-care and nothing
more. It cannot provide answers if
research data do not exist (other than
using expert opinion) and it cannot
substitute for highly developed clinical
skills.

Advantages of evidence-based
approach (EBA) compared with other
assessment methods
The EBAis: ™

Obijective.

Scientifically sound.

Patient-focused.

Incorporates clinical experience.

Stresses good judgement.

Isthorough and comprehensive.

Uses transparent methodology.

Terminologies used in evidence-based
approach™

Systematic review: Review of a clearly
formulated question that attempts to
minimize bias using systematic and
explicit methods to identify, select,
critically appraise and summarize
relevant research.

Interpretation: It is the process by
which qualitative methods seek to
identify subjective meaning of a
phenomenon.

Process: Qualitative methods used to
identify the social processes that underlie
healthcare.

Interaction: Encounter between
physician and patient helps in bringing
together conflicting views of health and

illness.

Bias: Bias isa systematic error. It leads to
results which are consistently wrong in
one/other direction. Bias leads to
incorrect estimate of the effect of a risk
factor/exposure.

Confounding: Describes the situation
where an estimate of the association
between an exposure and the disease is
mixed up with the real effect of another
exposure on the same disease, the two
exposures being the same.

Confidence Interval: A method of
statistical inference that allows statement
to be made about the publication using
data from the sample.

Odds ratio: Ratio of exposure among
cases to exposure among controls.

Chance: Chance/sampling error plays a
role in most studies of humans, since it is
rarely if ever possible to include an entire
population in an investigation. We
therefore attempt to infer information
about the population on the basis of
information obtained from representative
samples drawn from the population.

Naturalism: Qualitative methods seek to
understand health and health-related
behaviour in its every day or natural
context™.

The Development of Evidence Based
Periodontology

Evidence-based periodontology is built
upon developments in clinical research
design throughout the 18th, 19th and 20th
centuries PP EBM has only been
known for just over a decade One of the
earliest to take up the challenge in
periodontology (in fact in oral health
research overall) was Alexia Antczak
Bouckoms in Boston, USA. She and her
colleagues challenged the methods and
quality of periodontal clinical research in
the mid-1980s and set up an Oral Health
Group as part of the Cochrane
Collaboration in 1994. The editorial base
of the Oral Health group subsequently
moved to Manchester University in 1997
with Bill Shaw and Helen Worthington as
co-ordinating editors. The first Cochrane
systematic review in periodontology was
published in 2001 and researched the
effect of guided tissue regeneration for
infrabony defects “. Periodontology
held by the American Academy of

Periodontology included elements of
evidence-based healthcare, supported by
Michael Newman at UCLA. The 2002
European Workshop on Periodontology
became the first international workshop
to use rigorous systematic reviews to
inform the consensus. The workshop was
organized by the European Academy of
Periodontology for the European
Federation of Periodontology, under the
chairmanship of Professor Klaus Lang.
Most recently, the International Centre
for Evidence-Based Oral Health was
launched in 2003 to produce high quality
evidence-based research with an
emphasis on, but not limited to,
periodontology and implants and to
provide generic training in systematic

reviews and research methods ™.

Clinical Relevance

One of the barriers to the application of
research findings in clinical practice is
the way that results are often presented.
Typically, a mean value will be
published, based on a statistical analysis
comparing experimental groups. Such a
value in conjunction with its associated
95% confidence interval is useful to
determine whether there is a statistically
significant difference between groups
and will often be a requirement of a study
designed for regulatory approval.
However, this type of analysis is not
designed to provide information about
the probability of achieving a certain
outcome were the reader to apply it in
practice. Such an outcome could include
achieving a health benefit or preventing
further disease . One approach to
analysing and presenting data in a more
clinically useful format is to calculate the
number needed to treat (NNT). This is the
number of patients that would need to be
treated to achieve a stated benefit
(NNTb) or to avoid a stated harm
(NNTh). It is derived from a
dichotomous outcome such as the
proportion of sites achieving at least two
mm gain in attachment. For the GTR
meta-analysis, and using this benefit, the
NNTDb is eight. In other words, for every
eight patients treated with GTR, you can
expect one to have at least two mm more
gaininclinical attachment than if you had
used an access flap (95% confidence
interval) .,

Evidence-Based Periodontology v/s
Traditional Periodontology

Evidence-based periodontology uses a
more transparent approach to
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Table 1: Comparison Of Evidence-based Periodontology V/s
Traditional Periodontology

Evidence-based Periodontology Traditional Periodontology

Uses best evidence available Unclear basis of evidence

Systematic appraisal of quality Unclear or absent of quality of

of evidence evidence

More objective, more transparent More subjective, more opaque and

and less biased process more biased process

Greater acceptance of levels Greater tendency to black and

white conclusion

of uncertainty

Table 2: Quality Assessment Checklist For Randomized Controlled Trials In Periodontology

Item Classification Definition

Randomization Adequate

If generated by random number table (computer generated or not); tossed coins and shuffled cards.

Unclear

Study refers to randomization but either does not adequately explain the method or no method was reported.

Inadequate

Methods include alternate assignment, hospital number, and odd/even birth date.

Allocation Adequate

numbered opaque numbers.

Methods include central concealment randomization (e.g. by telephone to a pharmacy or trial office), sequentially

Unclear

If the study referred to allocation concealment but either did not adequately explain the method or no method was reported.

Inadequate
and odd / even birth date.

Involved methods where randomization could not be concealed, such as alternate assignment, hospital number,

Blinding of patient, caregiver and examiner were

considered separately

Recorded as adequate, inadequate, unclear, or for examiner blinding, not applicable

if the study design precluded the possibility of blinding.

Irdmgrnia inic prveieoa

Withdrawals and drop outs

Were all patients who entered the trial properly accounted for at the end?

Where dropouts occurred, the use of analyses to allow for losses (such as intention to treat) was noted.

Evvishpialis Woia il ke

Fig. 2 Steps of Evidence-Based Periodontology

acknowledge both the strengths and the
limitations of the evidence. An
appreciation of the level of uncertainty or
imprecision of the data is essential in
order to offer choices to the patient
regarding treatment options. Evidence-
based periodontology also attempts to
gather all available data and to minimize
bias in summarizing the data.
Furthermore, evidence-based
periodontology acknowledges explicitly
the type or level of research on which
conclusions are drawn. However, one
aspect that influences the reliability of the
data is the control of bias. Bias is a
collective term for factors that
systematically distort the results of
research away from the truth. Different
research designs offer different
possibilities for the control of bias and
therefore vary in their reliability . The
comparison between evidence based
periodontology and traditional
periodontology is shown in Table 1.
The similarities between the two are: **
¢ High value of clinical skills and
experience
Fundamental

importance of
integrating evidence with patient

values.

The Components of Evidence-Based
Periodontology

Evidence-based periodontology starts
with the recognition of a knowledge gap
(Fig.2). From the knowledge gap comes a
focussed question that leads on to a
search for relevant information. Once the
relevant information is located, the
validity of the research needs to be
considered in two broad areas. Firstly, is
the science good (internal validity)?
Internal validity focuses on the
methodology of research. Secondly, can
the findings be generalized outside of the
study (external validity)? External
validity might be affected by the way
treatment was performed. After locating
and appraising the research, the results
then need to be applied clinically, or at
least included in a range of options.
Finally, the results in clinical practice
need to be evaluated to reveal whether the
adopted technique achieved the expected
outcome™. For rigorous systematic
reviews, independent reviewers usually
undertake quality appraisal in duplicate
and checklists are frequently employed
for this purpose. An example by
Montenegro et al (2002) is shown in
Table 2",

Evidence-based approach (EBA) in
periodontal therapy will be dealt under
the following topics:
e EBA and mechanical nonsurgical
pocket therapy
Effect of smoking on Non-surgical
pocket therapy (NST)
EBAn periodontal regeneration
EBAand mucogingival surgery
EBP and open flap debridement

Evidence-based approach and
mechanical nonsurgical pocket
therapy

Atotal of nine reviews were searched for

the best evidence ™.

e NST was found to have a positive
effect with the exception of pockets
<3 pm.

Patient, environmental, and operator
factors affect therapy delivery.

No difference was found between the
effect of hand and machine-driven
instruments.

Machine-driven instruments were
faster than hand-driven instruments.

Conclusions from 1996 world

workshop on periodontics

Chemical Plaque Control **

« The various antiplaque and/or
antigingivitis agents do not offer a
substantial benefit for the treatment
of periodontitis.

< They may however contribute to the
control of gingival inflammation that
exists with periodontitis.

« Supragingival irrigation may be used

as an adjunct to tooth-brushing and
has been shown to aid in the reduction
of gingival inflammation.
Even when subgingival irrigation is
used, the evidence shows that there
are no clear substantial long-term
benefits for the treatment of
periodontitis.

Antibiotic Therapy and Periodontics

The risk-benefit ratio indicates that
systemic antibiotics should not be used
for the treatment of gingivitis and
common forms of adult periodontitis. But
evidence suggests that systemic
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antibiotics may be useful in aggressive
forms of periodontitis ™.

Local

Agents

e There was modest gain in clinical
attachment level and decrease in
probing depth and gingival bleeding.
Afew side effects were demonstrated
namely, transient discomfort,
erythema, recession, allergy, and
rarely candida infection.

Delivery of Antimicrobial
[15]

Effect of smoking on nonsurgical

therapy

Systematic review of the effect of

smoking on NST was conducted by

Labriolaetal. “ Search strategy included

Medline, Embase and Central. Study

design was controlled clinical trial.

The outcomes were:

e There was reduced pocket depth
reduction in smokers, compared with
non-smokers.

There was no significant difference in
the change of Clinical Attachment
Level (CAL) between smokers and
non-smokers.

The reason could be that the increased
vasoconstriction in peripheral blood
vessels of smokers leads to decrease
in bleeding and edema. Also, smokers
would have less potential for
resolution of inflammation and
edema within the marginal tissues
and therefore less potential for
gingival recession.

Evidence-based approach in
periodontal regeneration

Guided Tissue Regeneration

The study population included chronic
periodontitis patients in subjects 21 years
or older. The outcomes assessed were:

Short-term clinical outcomes
It included soft tissue changes such as
increased CAL and decreased PPD.

Long-term clinical outcomes
It included disease recurrence and tooth
loss.

Patient-centered outcomes

Itincluded various factors such as ease of
maintenance, change in esthetics, p/o
complications, cost/benefit ratio, and
patient well-being.

The meta-analysis done by Needleman et
al*"and Murphy etal ™, revealed that:

. When compared with open flap
debridement (OFD), guided tissue
regeneration (GTR) showed increase
in CAL, decrease in PPD, and defect
fill.

. When GTR with bone substitutes was
compared with GTR alone, the results
were similar.

No evidence was found for difference
in use of ePTFE versus bioabsorbable
membranes.

Long-term clinical outcomes/patient-
centered outcomes could not be
determined due to lack of available
data. Heterogeneity was large and
bias could not be eliminated.

Evidence on mucogingival therapy
Carlo Clauser ™ in his meta-analysis
found that:

e All the surgical procedures allow
complete root coverage.

» Connective tissue grafting achieves
complete root coverage more
frequently than does GTR.

e The probability of complete root
coverage is high if the initial
recession is shallow, irrespective of
the surgical procedure employed.

 The probability of achieving
complete root coverage decreases
dramatically as the initial recession
depth increases.

Evidence-based approach and open
flap debridement

Systematic reviews were conducted by
Heitz Mayfield et al ® and Antczak et al

[21]

Clinical implications of the whole review
regarding open flap debridement

If pocket depth reduction is the main aim,
surgical treatment is the treatment of
choice. If increase in clinical attachment
level gain is the main aim, nonsurgical
therapy is of more benefit for shallow and
moderate pockets and surgical therapy is
the treatment of choice for deep pockets.
Predictability of treatment outcome at
sites with furcation involvement or
angular defectisunclear.

Need for studies reporting individual

patient data ™

Individual patient data (IPD) is

considered the gold standard for the

following reasons:

»  Only IPD can provide the information
needed to investigate the role of
various factors in different clinical
situations.

 If data are only available on a trial
level and not for individual sites, it is
impossible to individually relate the
baseline recession depth of a site to
the treatment results of that specific
site.

What is the significance of individual
patient data? **
The clinical trial usually answers yes or
no, but the rest of the information remains
unused. The lost information would be
very valuable in exploring data in order to
raise few sensible questions and to design
new trials. Therefore at least the
following issues are relevant:

» The possibility of exploring data from
different viewpoints.

The possibility of analysing the same
data in different ways.

The possibility of replicating the
study to reduce the margin of doubt
that cannot be eliminated.

The possibility of an in-depth check
of the reliability of the data collection
and analysis.

The possibility of sizing new
experiments in an economically
sound way by saving or designing
expensive pilot studies more
rationally.

e The possibility of computing the
confidence intervals of some
statistics those are of interest to the
reader.

New pathway for scientific articles ™

- Submittal of a ‘conventional' paper

with summarized data.
Provisional acceptance: The author
could even choose between
submitting the original set of data
prior to publication or accept the
challenge of confronting the editor's
criticism of the published paper.

e The conventional paper is published
in the journal. The original data and
other elaborations by the authors are
published on the journal's internet
site.

« Aforum to promote discussion of the
article via email could be created and
new ideas could certainly be a
valuable by-product.

How to Critically Appraise?

e It is necessary to consider those
factors that may affect the outcome of
a study, will vary according to both
the topic of research and the study
designs employed, so it is not
possible to devise a single system that
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will be appropriate for every
occasion.

Some reviewers have attempted to
devise composite scales that give
scores for the various quality domains
¥4 These scores are then summed to
an overall summary measure for the
study asawhole.

« Analternative approach is to appraise
each quality component separately
1, The results of the quality appraisal
are used to assess the value of the
evidence and to aid clinicians and
reviewers in their efforts to place the
evidence into context.

Conclusions

The principles of evidence-based
healthcare provide structure and
guidance to facilitate the highest levels of
patient care. There are numerous
components to evidence-based
periodontology including the production
of best available evidence, the critical
appraisal and interpretation of the
evidence, the communication and
discussion of the evidence to individuals
seeking care and the integration of the
evidence with clinical skills and patient
values. Evidence-based healthcare is not
an easier approach to patient
management, but should provide both

clinicians and patients with greater
confidence and trust in their mutual
relationship.
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