Dental Caries: A

By V. Kim Kutsch, D.M.D,

Biolilms are found in nature wherever

a [Nuid, a surface and bacteria.

there

, il

Biofilms are found lining waterlin

pipelines, on river rock and the surfaces of

living creatures. Biofilms may be symbiotic

or they may be harmiul and cause dam-

age, Recently, the biohlms found ]inii\g
waterlines inside dental units have been a
source for water contamination and have
been a concern for the dental profession.
Biofilms are now recognized as a highly
organized and very sophisticated commu-
nity of multiple species of bacteria with
a functional inlrastructure. The bioklm
consists of about 85 pereent structure and

15 percent hacteria, Bacteria that exi
a planktonic form undergo major genetic
changes as they become sessile and exist in
the hiofilm. In the biolilm environment,

the bacteria switch on/olfl up 1o 85 genes

iofilm

and behave so differently that they almost

appear to be dilferent species. The biofilm
has a |'u1|imcnt.1r3' circulatory system,
metabolic and waste channels, and the
bacteria communicate with cach other
and even share genetic material.' Not sur-
prisingly, bacteria in a biofilm are up to
1,000 times more resistant to antibodics,

antibiotics and antimicrobial agents, The

best treatment for a pathogenic bioklm is

mechanical debridement, a strang oxid ing
agent and heat,

We now recognize dental plaque as a

su|1||i.-iliL‘:llulhiuIilm.'”\ siofilm develops
rapidly on the teeth and forms a protective
coating that reduces wear and maintains
ionic stability with the enamel surface that

supports the demineralization /remineral-

ization pro

the enamel, Ina normal, healthy mouth, the
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isease

s maintaining the integrity of

biofilm begins development immediately

with precipitation of salivary [)ru|im' -rich,

casein-micelle globules. Calcium jons
bridge between the globules and within
two hours, streptococcus bacteria adhere
to the pellicle with exopolysaccharides
and lorm a multilayered protein structure,

Pioncering species generally include 5.

sanguis, gordonil, with co-aggregation of

A. naestundii., The biofilm then hecomes

anacrobic, consisting of iple bacterial
species and achieves structure and func-

tion, This climax community may be only

Bn
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Figure 1. High-risk patient with high active
caries process,

25-100 microns thick, and may dun‘lup
in 24 hours and be stable for long periods.’
While it is generally assumed that “clean”
teeth do not decay, normal brushing and
flossing does not remove this pellicle or
thin biofilm, The presence of thick plaque

does not ne sult in cavitation,

ssarily

and a clean appearing tooth may have a

cariogenic biofilm. 3

Under certain conditions, the normal,

healthy biokilm may become replaced with
a (.'ill'i[‘y_l.']II-L'hilili]I\'l that causes cavitation of
the enamel and tooth decay. Dental caries
is now recognized as a biofilm disease. In
anormal biofilm, acidogenic /aciduric bac-
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teria like Mutans sireprocoeci and Lactobacilli

account for about 1 percent of the bacteria,

e in a cariogenic biofilm these bacteria
dominate the community and make up to
96 percent of the bacteria. At this point, the
pH of the biofilm becomes acidic, and the
low pH favors additional aciduric bacterial
species and drives the loss of calcium and
phosphate mineral from the enamel. In the
low pH biofilm, the cariogenic bacteria
have a high metabolic rate and expend a
great deal of ATP to pump H+ fons out of
the cell to maintain intracellular neutral-
ity.! Ta effectively treat dental caries, not
only must the teeth be restored to function,
bt the dental biofilm needs to be restored

to a healthy biofilm. The profession has

Figure 2. High-risk patient with low active
caries process.

recognized that inserting fillings, even at
a great pace, has little 1o do with treating
or arresting the discase, although it has
the temporary cffect of relieving pain and
restoring function to the tecth.”

Caries risk assessment is a philosophy
that identifies and addresses the risk factors
that are responsible for the biofilm shilt
from healthy to cariogenic. Local factors,
diet, exposure to luoride, quantity and
quality of saliva, in addition to other fac-
tors, |t|a3‘ a role in the caries process. By
thoroughly identifying known risk lactors
and examining the bacteria in the biofilm,
dentists can begin to treat the caries disease
and not just the signs and symptoms. As a

standlard of care, caries risk assessment is

Figure 3. ATP swab to be used to screen for
ATP on a patient's oral biofilm.
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heing used by a growing number of clini-
cians and is taught at all West Coast dental
schools including OHSU. All patients being
treated at OHSU go through a standardized

caries risk assessment and are also assigned

adiagnasis of the activity level of the ca

5
process. Not only are the patients screencd

sk for dental

for low, moderate and high

caries, but they are also designated as low,

moderate and high active. A patient may be
high risk for caries and have a highly active

disease, figure 1, or may be high risk but

low active, Iigun.‘ 2. Treatment decisions
are individualized and made based on the

caries risk assessment and activity level and

address the entire discase process rather
than just a one-size-hits-all restoration of
cavities.

The probiotic approach to treating dental
caries focuses on supporting an oral envi-
ronment that favors healthy bacteria and
a pratective biofilm, and discourages the
pathogenic bacteria and cariogenic biofilm.
Probiotics recognizes thata healthy biofilm

is the body's first-line defense mechanism

against pathogenic bacteria, in this case the
cariogenic, acidogenie, aciduric bacteria,

A new approach to diagnosing and treat-

ing dental carics requires new I.'mg_u.lg_u.
pmucrlun‘s‘ instruments, materials and
education. Currently available products
include standardized caries risk-assessment

nd an assortment

lorms, bacterial cultures
of xylitol, Muoride rinses, toothpastes,
gums and mints, New products include
ATP bioluminescence, rapid culture and
oral care products that are antimicrobial in

bacteria use

nature. Because the cariogeni
a tremendous amount of ATP to maintain
intracellular neutrality, ATP biolumines-
cence oflers a promising sereening test

lor cariogenic bacteria in the biolilm. By

swabbing the tooth surface, ligure 3, and
measuring the ATP levels present, the
cariogenic potential of the biofilm may be

estimated. A quick and simple low-cost
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sereening test allows clinicians to routinely
monitor caries risk for their patients. While

ATP levels are nonspecific and does not

© bacteria in the biofilm, it

identily spec
daes show promise as an accurate screening

test. Rapid cultures are utilized for a num-

ber of determinations, and a rnpiil culture

lor Mutans streptococei gives the dentist a
Figure 4. Rapid culture of Mutans

streptococei from patient's biofilm.
e

valid level of these known pathogens in the
paticnt’s biofilm, i'lgu re 4. Numerous stud-
ies over the past 25 years have established
the relationship between these bacterial
levels and the incidence, severity and rate
of dental caries. By monitoring the bacte-
rial levels, the clinicians can measure the
ellectiveness of the caries treatment on the
biofilm. New antimicrobial oral care prod-
ucts provide short-term therapy against the
cariogenic biohlm and long-term mainte-

nance for a healthy biolilm, Unfortunately,

maost of the currently available oral rinses
are low pH, while part of the caries therapy
should include raising the pH of the biokilm
to favor normal bacteria,

Dental cari

s is now recognized as a bio-
film discase. By treating the entire caries
process, the clinician can restore health for
the patient and provide better treatment

outcomes, B
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