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Why Do We Accept Secondary Cari
As A Normal Occurrence?



Studies on Longevity of
Dental Restorations

A 71% of all restorative treatments are performed on previously
restored teeth with recurrent caries as the predominant cause.
(Fontana and Gonzal€abezas; Compendium, Vol. 21, No. 1,
January 2000; nSecondary Car
An Unresolved Probl emo)

A One short term study reported a 50% failure of Class Il gold
Inlays within seven years (Donovan, Simonsen, Guertin, Tuckel
Journal of Esthetic and Restorative Dentistry, Volume 16, Issue
03, May 2004, NRestorations



More Longevity Studies

A study of 114 patients with a total of 1314 cast gold
restorations presented the following survival rates: 97% at 9
years, 90.3% at 20 years, 94.9% at 30 years and 94.1% at
greater than 40 years cementations of zingphosphate cements.
(Donovan, Simonsen, Guertin, Tucker; Journal of Esthetic and

Restorative Dentistry, May 2|
to 52 Year so.



Why the Discrepancy in Longevity
Studies ?

x Clinical Technigque
x Dental Materials

x Individual Physiological Resistance to Decay



What do we have to consider ?

x Most testing Is done using pure cultures of what are
recognized as the most prevalent decay causing
microorganisms, even though it has been shown that
microorganisms do not exist singularly in vivo.

x Clinical studies, both past and present must be conside
side by side with laboratory tests.

x Consideration must be given to the physiological
Interactions between the oral cavity and the other com|

systems in the body.



Restorative Failures and High Rates of Recurrent Decay
Are Indicators of Dental Materials That Function Poorly
INnVivo-The Road To Change Kk

x We understand the physiology of the oral cavity
x We understand the role of biofilms in dental cari

x \We look to past clinical evidence of materials ar
applications that were successful or unsuccessf

x \We consider the lonterm effects of treatment.
x We ask questions and we are oppainded.
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Dental Physiology Lessons

From Dr. Ralph R. Steinman



Dr. Ralph Steinman was one of the founders of Loma Linda
Dental College and the only researcher at the college at tha
time. He published more than 100 research papers, many c
them involving revolutionary concepts about cariology.

His explanations of oral physiology are honest and to the
point. They are unaffected by the influence of educational c
corporate politics or economics.

Some of the results of his studies and observations of oral
physiology and the etiology of caries follow.

NEvery Dbiochemical Process
found to be identical in the rat. The only difference betweer
the two I s the speed of t he



Procedure

Steinman injected acriflavin hydrochloride
(radioactive material) into the abdominal cavitie:
of rats and was able to recover it in the solid
structure of teeth within minutes (six minutes to
the dentin and within one hour on the surface).



Conclusion

x The flow of interstitial fluid moves from the pulp
chamber through the dentin, through the enamel and
Into the mouth.

x The flow can also reverse itself or become stagnant.
can be seltleansing or sel€ontaminating.

What does this say about the idea of creating
and maintaining a sterile field?



NThe first step I n dent al
Fluid flow is altered from flowing from the pulpal
chamber outward to flowing inward from the mouth.
Next, inflammation occurs in the pulp chamber, then the
dentin.

Magnesium, copper, iron, manganese, ATP ADP; sulf
hydro groups and acetylcholine begin disappearing fron
the pulp chamber and the dentin.

Metabolism Is ending; the tooth is dying. Where did the
contamination come from? Does this contamination mo
elsewhere?
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Other Thought Provoking
Observations By Dr. Steinman



NOn 1 denti cal, poor di
developed 4.8 cavities per animal compared to
nonexercised rats who developed 14.9 cavities
per ani mal . o

Decay Is more predominant when the system is
Nsympat heti ¢ dominant O

He commented, nLocal f
they are not the Initiating factors in dental decay.
Decay I s a systemic di



The OralSystemic Link How Much Do
We Know?

This is the front page headline of the December 2005 issue of the
jour nal Al nside Dentistryo. Ter
knowl edge and proof of this | inl
dentists need to take more responsibility fordterall health of their
patients.

A few of the most welknown of these links are the existence of the
associations between heart disease, stroke, diabetes, and preterm low
wel ght babies which the articl e
researcckhbased proof o. Two reference
aspirated oral pathogens being responsible for pneumonia and respira
disease.

nNOf significance I s the fact
years from being focused on the repair of damage within the oral cavity
more proactive activities, such

Panagakos, DMD, PhD, Associate Director of Clinical Dental Researcr
ColgatePalmolive Co.



Secondary Decay Is One Of The
Primary Causes Of Systemic Infecti
xLet s | earn more abou:
xLet s | earn more abou:

xLetos | earn how to pr



Planktonic Microorganisms

x Dr. Robert Koch developed the methods to create a so
nutrient media in order to grow and isolate pure culture
of microorganisms. As productive as the strategy has
been, it tends to perpetuate a misconception that pure
cultures are the norm in nature.

x Planktonic microorganisms are like strains that exist el
singularly or in groups in a freffoating state. They are a
serious threat In this state, but are usually susceptible 1
anti birotics and the body:
bacteria or microorganisms have been the basis for stt
and the focus for treatment by the medical and scientif
community for over a century.



Biofilms

Through the use of the electron microscope and other
advances we now can see that microorganisms exist Ir
communal environments, called biofilms.

While planktonic forms of microorganisms are free
floating, one of the outstanding attributes of biofilms Is
their attachment to surfaces.

059% of bacteria found in nature exist in biofilm colonies

Biofilm colonies are natural to our world and produce
desirable outcomes in many instances, but they can wi
havoc in our bodies.
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How Do Biofilms Form?



Surface Attachment

x Gravity can cause organisms to settili¢g and end
up resting on a surface.

x Bacteria often have negative charges and may |
attracted to the positive charges on surfaces.

x Many surfaces attract and concentrate nutrients
which bacteria have the capacity to detect and
move toward (chemotaxis).



Slime Matrix

x After attachment, copious amounts of extracellu
polysaccharides, called slime are produced.

x The slime helps hold the microorganisms togetr
IN microcolonies and helps maintain attachment

x A protective layer Is created by the slime.

x The slime also helps attract other microorganisr
as well as nutrients.
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Growth and Development

x The first microbes to attach themselves are calls
primary colonizers. Secondary colonizers becol
attracted and encased. Symbiotic relationships
develop. Genetic information is shared. Chemi
signals are exchanged.

x Many different types of microbes can become
attached creating a complex organism.

x Mature biofilms can form within hours.
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Filamentous Attachments



Bacterial filament

Growth of Different Microorganisms on Initial Attachment.



Bacterial filament

Diatom
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Mature Biofilm, Complex With Material Other Than Microbes



Physical Properties

x The biofilm structure is approximately 73€8%
noncellular material with fluid channels running
throughout allowing for nutrient flow and removal of
wastes.

x Different shapes form such as mushroom structures ar
corn cob stacks which are found in dental plaque.

x They can adapt to environmental situations by changin
shape, sending out appendages to aid attachment and
filamentous streamers with heads to withstand turbuler
fluid flows.
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New birofir Il ms form downstr
and reattach.
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Groups of Astreamer o

As the fluid flow slows they will form larger groups.



Groups of :
different




Biofilm with
volcano-like fluid
channels opening to
Interior.



