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factors, to arrest or reverse active
non-cavitated carious lesions, and to
prevent future caries.3

Caries Risk Indicators
Caries risk assessment

determines the probability of caries
incidence, i.e., the number of new
cavities or incipient lesions over a
given period of time.3 Although
90% of 250 respondents to a survey
of dentists in Indianapolis reported
they assessed caries risk in adults —
with 5% of them also evaluating
salivary flow—only 51% provided
a treatment plan based on a
patient’s risk status after diagnosing
white-spot lesions. This suggests
that caries risk assessment was, in
reality, not included in almost half
of all patient treatment plans.3

One explanationmay lie in the
paucity of evidence from adult or
elderly populations that provides
guidance for dental practitioners
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Caries is an infectious and
contagious disease;microorganisms
can be transmitted fromparent or
caregiver to child, as well as between
young children.1,2 The caries process,
during which a complex cariogenic
biofilm induces the demineralization
and eventual cavitation of dental hard
tissues, has proven over the past 20
years to require greater attention than
actual restorations to repair the tooth
structure.1-3 In fact, because individuals
keep their teeth longer nowadays,
preservation of the tooth structure
with non-invasive and preventive
interventions is a priority; caries risk
should be evaluated in order to
prevent and cure caries in themost
health- and cost-effectivemanner.3

As a result, it was established that
a shift from treating carious lesions—
themanifestations of the disease—to
treating the disease itself was needed
to improve cariesmanagement.
Although they repair the tooth
structure, restorations do not stop
caries, have a limited life span, and
remain susceptible to disease. On the
other hand, detection of non-cavitated
incipient lesions, modification of
infectious biofilm, reduction of
infectiousmicroorganisms, and
chemical-aided remineralization can
arrest or prevent such lesions
altogether.1-4 Not only does this shift
require early detection of carious
lesions, but also involves a diagnosis of
the disease process, the identification
of all risk factors for caries, as well as
the implementation of a treatment
plan tomodify or eliminate risk

Assessing Patients’
Caries Risk

Preservation of the tooth
structure with non-invasive
and preventive interventions,
as opposed to restorations,
should be a priority;
evaluation of caries risk is
required to prevent and cure
caries in the most health-
and cost-effective manner.

http://www.colgateprofessional.com


on how to assess caries risk in adults.3

Caries result from the interplay
of four main factors: the host (saliva
and teeth); themicroflora (plaque);
the substrate (diet); and time.
Therefore, a number of factors
must be incorporated into caries
risk assessment, including oral
hygiene, bacteria, specific
organisms, whole plaque, saliva,
diet, exposure to fluoride, past
caries experience, andmedical and
demographic factors (See Table).
In addition, because active lesions,
as opposed to arrested or
remineralized lesions, will progress
over time and require management
through remineralization or
restoration, it is essential to
determine the active or inactive
state of a lesion.3 If previous caries
experience is a strong predictor of
caries risk, determination of caries
activity may be even stronger than
the presence of decayed, filled, or
missing teeth. This suggests that
methodologies for caries diagnosis
and for monitoring lesion activity
and severity over time should be
explored further to facilitate
patient management.3

Definition of Caries Risk
Categories

Amodel has been described to
help determine the degree of caries
risk in a patient, and is presented in
the upper part of the Figure (next
page). This model is based on three
different risk categories: high;
moderate; and low. Thedevelopment
of new carious lesions and/or the
presence of active lesions and/or
the placement of restorations due
to active disease since the last dental
visit characterize the high to
moderate caries risk category. High
risk differs frommoderate risk by
the speed of lesion development
and the number and severity of
lesions. The absence of
development or progression of

maintain a healthy oral
environment.5 CAMBRA, using
evidence-based treatment decisions
to promote oral health, recommends
both the assessment of caries risk
status and the management of risk
factors.3,4 The management model
defined by CAMBRA focuses on the
whole disease process as opposed to
only on the cavitated end-stage
lesion.1 As a result, CAMBRA
supports the principle of minimally
invasive dentistry involving the early
treatment, with minimal
intervention, of carious lesions such
as remineralization techniques,
treatment of cariogenic plaque,
minimal intervention for cavitated
lesions, repair rather than
replacement of defective
restorations, and control of caries.
The modification of the oral flora to
improve health, along with the
education and then informed
participation of the patient, also
set up the basis of the guidelines.2
For instance, recommendation is
made that a strategy be set into the
dental practice with every step

carious lesions since the previous
dental exam, the amount of plaque
accumulation, the frequency of a
patient’s sugar intake, the presence
of salivary problems, behavioral or
physical disability changes, a history
of fluoride exposure, and/or
pattern of fluoride usage all define
a moderate to low caries risk. If
caries are not active, if the last
restorations were performed five or
more years earlier, and if other risk
factors are negligible, the patient is
considered at low risk for caries.3

CAMBRA:CariesManagement
by Risk Assessment

In 2007, a consensus statement
was published supporting the
implementation of caries
management by risk assessment
(CAMBRA) in clinical practice.2
The goal of this statement was to
provide guidance to dental
practitioners on how to educate and
motivate patients to improve their
behaviors, and give them strategies
and products to achieve and

• Visible cavities or radiographic penetration into the dentin
• Interproximal radiographic penetration into the dentin
• White spots on smooth surfaces
• Restorations within last three years due to caries

• MS or LB both medium or high (requires in-office testing)
• Inadequate saliva flow (requires in-office testing)
• Visible heavy plaque
• Frequent snacks (more than three times per day)
• Deep pits and fissures
• Recreational drug use
• Saliva-reducing factors
• Exposed roots
• Orthodontic appliances

• Consumes fluoridated water at home, school, or work
• Daily use of fluoride toothpaste
• Daily use of over-the-counter fluoride mouthrinse
• Daily use of prescription fluoride products
• Office-applied fluoride topical or varnish products

within the last 6 months
• Daily use of xylitol gum, lozenges, or other products

(4 times per day)
• Calcium/phosphate paste within last 6 months
• Adequate saliva flow

Disease Indicators
Yes to Any = High Risk
Perform Bacteria Test

Biological Risk Factors
Yes to Any = Increased Risk

Protective Factors
Yes to Any = Decreased Risk

MS: mutans streptococcus; LB: lactobacillus
From Francisco, et al., 20094

Indicators and Factors that Affect Risk for Dental Caries
The Greater the Number of Protective Factors, the Lower the Caries Risk
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implemented/supervised by one
teammember; ideally the dental
hygienist should be responsible for
assessing caries risk, extensively
educating the patient on how to
minimize risk,5 and providing the
necessary supplies. Therefore, the
implementation of CAMBRA to
improve the quality and efficiency
of caries management implies not
only the respect of the principles
and rules of high-quality practice,
but also a global collaboration
among the entire dental community,
industry, and the government.2 For
support and advice, a number of
established networks and evidence-
based resources are available.6,7 (For
a full list of networks and resources,
see Young, et al.2)

Why is Caries Risk
Assessment Important?

Starting from age 6, caries risk
assessment should combine an
identification and evaluation of risk
indicators anddisease factors in order
to establish a treatment plan.3 Some
of the roles of caries risk assessment in
patientmanagement are to:
• Determine the intensity of
treatment, and the frequency of
recall appointments or
treatments;

• Identify the etiologic agents
contributing to the disease;

• Help restorative treatment
decisions;

• Determine if additional diagnostic
procedures are required;

• Improve the reliability of the
prognosis;

• Assess efficacy of the proposed
management and preventive
treatment plan at recall visits.3

Children should be under the
care of a dental professional by the
age of one; caries risk assessment
should helpmake decisions in terms
of preventive, therapeutic,
behavioral, and restorative
interventions. In the case of a child
considered to be atmoderate to high
caries risk, a bacterial culture or
some othermetric of bacterial load
on both themother/caregiver and
the child is recommended.4 In fact,
to eliminate vertical transmission of
caries to the infant/child, the

Clinician’s Initial Decision-Making Process in Determining a Patient’s Caries Risk and
CAMBRA Preventive and Therapeutic Product Primer According to Risk

A: Check for recent changes that
could have influenced caries risk factors
toward a more cariogenic challenge
B: Check for recent changes in
oral conditions

YES

YES

YES

NO

NO

NO

Caries
detected?

Caries active?

Recent changes?

Initial diagnosis

LOW RISK

CHX: chlorhexidine gluconate; *ICDAS: International Caries Detection System; NaF: Sodium Fluoride; OTC: over-the-counter;
Adapted from Fontana and Zero, 20063 and Francisco, et al., 20094

At risk

• OTC fluoridated toothpaste
• NaF varnish for excessive

root exposures or sensitivity
• Sealants optional per ICDAS*

MODERATE RISK

• Xylitol gum or mints
(6-10 mg/day)

Topical fluoride:
• OTC fluoridated toothpaste
• OTC 0.05% fluoride rinse
• NaF varnish

HIGH RISK

Antibacterials:
• CHX 0.12% rinse (10 ml
for 1 week per month)

• Chlorine-based rinse
(twice a day for 2 weeks)

Calcium phosphate
supplements:
• Optional: apply calcium

phosphate paste several
times per day

• Rx 1.1% NaF dentifrice
twice per day

• OTC 0.05% fluoride rinse
• NaF varnish

If extreme high risk:
• CHX 0.12% rinse (10 ml
for 1 week per month)

• Chlorine-based rinse
(twice a day for 2 weeks)

• Xylitol gum or mints

• Apply calcium phosphate
paste several times per day

• Saliva substitutes as needed

• Rx 1.1% NaF dentifrice
twice per day

• OTC 0.05% fluoride rinse
• NaF varnish at each recare
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Promising Therapeutic
Strategies for
Periodontal Diseases

Periodontal diseases, which are
initiated by gram-negative, tooth-
associated, pathogenetic biofilms
that elicit an inflammatory response
by the host, account for a significant
proportion of the health care
burden.1,2 Current evidence
regarding the pathogenesis of
periodontal disease describes a
complex andmultifactorial etiology.2

One challenge for periodontal
therapy is the soft tissue and
progressive bone destruction that
occurs as a result of a persistent
bacterial infection. If left untreated,
tooth loss can ultimately occur.

Periodontal disease is
characterized by an inflammatory
reaction of periodontal tissues
initiated by soluble bacterial
products such as lipopolysaccarides
(LPS), a constituent of the outer
membrane of gram-negative bacteria
that leads to destruction of tooth-
associated structures, including the
alveolar bone.1 It is thought that
products derived fromplaque biofilms
on the tooth root surface lead to
recruitment of polymorphonuclear
leukocytes (PMN). PMN are the first
line of host defense, but if they fail to
clear the bacteria the lesion becomes
chronic, thus initiating
proinflammatory cytokines released
by monocytes and stromal cells.

Macrophage products, including
interleukin (IL-1α) and tumor
necrosis factor (TNF)-alpha, are
released, which in turn directs
further destructive processes.
Matrix metalloproteinases (MMPs)
are powerful endopeptidases that
are released by fibroblasts and
PMNs. The ability of MMPs to
activate latent forms of effector
proteins, such as antimicrobial
peptides, chemokines, and
cytokines, in addition to destroying
connective tissues, is considered
important in periodontitis, and as
such, these molecules have become
a target for therapeutic
intervention.1,2

MMPs as Candidate
Biomarkers for Novel
Point-of-Care Diagnostics

MMPs are increasingly touted
as strong potential candidate
biomarkers for periodontal severity
and therapeutic response, and thus
interest is growing in their
diagnostic usefulness. MMPs may
prove to be a Point of Care (POC)
test candidate, with a recently
developed portable device based on
rapid salivary diagnosis at POC, the
IntegratedMicrofluidic Platform
for Oral Diagnosis (IMPOD).3

While still under investigation,

MMPs are promising candidates for
predicting, diagnosing, and
assessing the progression of
episodic periodontal diseases.
Indeed, the chairside hand-held
POC shows strong potential as a
non-invasive measure of tissue
health or disease.4

Several potential therapeutic
targets exist that may directly or
indirectly block active osteoclasts,
including prestimulated monocytes,
post-activated osteoclasts, and
various cytokines. These potential
targets all have a shared role in the
inflammatory response, and are,
therefore, considered potential
targets for host modulation.5

Research on the protective effects
of common non-steroidal anti-
inflammatory drugs (NSAIDs) and
tetracyclines led to the concept of
host modulation as a therapy for the
cessation of periodontitis
progression.6 As a result, a variety of
host-modulated therapies for
periodontitis have been proposed,
and some have been approved for
clinical use; some of these are listed
in the Table, along with their
mechanism of action.

Included are NSAIDs,
proteinase inhibitors such as
doxycyclines, MMP inhibitors, TNF
antagonists, and a variety of
antiresorptive agents represented

Studies investigating the use
of matrix metalloproteinase
inhibitors have uncovered
promising new therapeutic
strategies for the more
effective treatment of
periodontal disease.

PERIODONTAL PAGE

Mechanism of Action

• Inhibits differentiation of osteoclasts by acting as
decoy receptor

• Inhibit the formation of hematoprogenitor cells
to pre-osteoclasts

• Reduce the protease degradation of the organic
matrix

• Block the initial osteoclast adhesion to the matrix

• Block alveolar bone destruction

Target

Osteoprotegerin

Non-steroidal anti-inflammatory
drugs/other anti-inflammatory
molecules

Matrix metalloproteinase
inhibitors

Anti-integrins

Bisphosphonates

Adapted from information in Giannobile, 2008.1

Potential Therapeutic Targets for Periodontal Bone Resorption
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Society for Bone andMineral
Research (ASBMR) has recently
suggested a number of treatment
recommendations for patients
receiving bisphosphonate therapy
for osteoporosis.8 Similarly, the
American Academy of
Periodontology has a clinical
practice guideline for
periodontologists.9

Conclusion
Recent evidence suggests that

there is strong potential for the
modification of the host
inflammatory response in
managing periodontal diseases.
The use of MMP inhibition is
approved by the FDA for this
indication, and clinical trials have
demonstrated the efficacy and
usefulness of doxycycline in certain
clinical situations. Drugs such as
NSAIDs and bisphosphonates have
also been demonstrated to have
clinical effects in limited
experiments. However, the
risk/benefit ratio relating to the use
of these drugs has yet to be
established, and their chronic use is
known to be associated with
significant side effects. Research
continues in an attempt to provide
further individualized treatment for
periodontal disease targeting
inflammation.OC

by the bisphosphonates. Currently,
the only collagenase inhibitor
approved by the United States Food
and Drug Administration for any
human disease, including
periodontal disease, is the
tetracycline analogue doxycycline
hyclate. This class of drug is
generally used as adjunctive therapy
in periodontal disease in low-dose
formulations below their
antimicrobial activity, and thus work
via the inhibition of MMP and
proteases, achieving their effects
primarily throughmodulation of
the host response.1This so-called
subantimicrobial-dose doxycycline
(SDD) approach is used as an
effective adjunctive systemic
therapy in the management of
periodontitis, along with the
conventional therapies of scaling
and root planing (SRP).1

Recent attention has focused
on bisphosphonates as blockers of
tooth-supporting alveolar bone
destruction.1 Bisphosphonate drugs
have well-characterized modulatory
roles on osteoclast function andbone
metabolism. Several recent studies
suggest that bisphosphonates may
be useful as host modulators in
periodontal disease and in the
management of bone loss. One
randomized clinical trial of 70
subjects showed improvement in
clinical outcomes in moderate-to-
severe periodontitis.7These studies
are not universal, however, and
additional studies are needed to
evaluate the potential of
bisphosphonates as alveolar bone-
sparing agents. At this point,
bisphosphonates are not endorsed
for routine treatment of
periodontal diseases because of
their potential adverse effects.
Concern exists regarding the
possible adverse effects of
bisphosphonates, particularly
osteonecrosis of the jaw (see related
article in Volume 19, Number 1 of
theOral Care Report); the American
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De- and
Remineralization
Update: Evidence for
Clinical Efficacy of
Casein Derivatives
The Process of
Demineralization and
Remineralization

Demineralization, the process
of mineral loss from dental enamel,1

occurs in an acidic oral
environment; it is characterized by
an undersaturation of salivary
mineral ions relative to teeth
mineral ions.1 Remineralization will
occur when saliva becomes
supersaturatedwith calcium and
phosphate.1 A tooth is in a constant
state of back-and-forth
demineralization and
remineralization between its surface
and surrounding saliva.1 Saliva, and
its pH, plays an important role in
the mineralization balance.1,3 When
the pH of the oral environment
drops below about 5.6, a point of
undersaturation is reached and
demineralization proceeds faster
than remineralization.1 Because
dissolution to cavitation is a gradual
process, opportunities exist to stop
the process before caries develop.1

Calcium Phosphate
Technologies

Products that infuse calcium
and phosphate into saliva act to
inhibit demineralization and shift
the balance toward
remineralization.1 Calcium
phosphate, as a dentifrice, tooth
whitening/hypersensitivity solution,
gel or paste, or prophy paste,
prevents or reduces
demineralization.1 Calcium
phosphate-releasing sugarless
chewing gum or candy may have a
beneficial effect if used before and

HYGIENE PAGE
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Study/Year/N Intervention Conclusions/Results
Studies Demonstrating a Significant Benefit with Casein Derivatives versus Control
Cai, et al. Sugar-free gums containing: • Significantly greater mineral
2007 1) 20 mg citric acid and 18.8 mg CPP-ACP level after acid challenge with
N=10 2) 20 mg citric acid alone CPP-ACP

3) CPP-ACP or citric acid
Itthagarum, et al. Gum containing: • Caries preventive potential
2005 1) 30 mg urea and no calcium phosphate of urea-containing gum and
N=12 2) 25 mg dicalcium phosphate dehydrate dicalcium phosphate or

3) 47 mg CPP-ACP CPP-ACP
Iijima, et al. Sugar-free gum containing: • CPP-ACP superior in
2004 1) 18.8 mg CPP-ACP remineralization of enamel
N=10 2) Not containing CPP-ACP
Shen, et al. Gum containing: • CPP-ACP resulted in a
2001 1) 0.19 mg CPP-ACP dose-related increase
N=30 2) 10.0 mg CPP-ACP in enamel remineralization

3) 18.8 mg CPP-ACP
4) 56.4 mg CPP-ACP

Cai, et al. 1) Lozenge containing 3% CPP-ACP • CPP-ACP significantly
2003 2) Lozenge containing 1% CPP-ACP increased remineralization
N=10 3) Lozenge containing 0% CPP-ACP

4) No lozenge
Walker, et al. Milk containing: • CPP-ACP substantially
2006 1) 2 or 5 g CPP-ACP/L or increases remineralization
N=10 2) Control milk of enamel
Reynolds, et al. Mouthrinse containing: • CPP-ACP superior to other
2006 1) 2% CPP-ACP forms of calcium in
N=30 2) 6% CPP-ACP remineralizing enamel

3) Calcium and phosphate mixtures
4) Deionized water

Studies That Do Not Demonstrate a Significant Benefit of Casein Derivatives versus Control
Schirrmeister, et al. Chewing gums containing: • Chewing gum offers no
2007 1) Zinc citrate, dicalcium phosphate, additional remineralizing
N=15 calcium gluconate and calcium lactate benefit even if the chewing

2) Dicalcium phosphate, calcium gluconate gum contains CPP-ACP
and calcium lactate

3) CPP-ACP
4) No calcium

Hay, et al. Mouth rinse containing: • CD-CP preparations hold
2002 1) CD-CP promise as caries preventive
N=124 2) 0.05% sodium fluoride agents for individuals with dry

mouth; insignificant results
Andersson, et al. 1) CPP-ACP for 3 months followed by • Both treatments reversed
2007 a 3-month period of daily tooth brushing WSLs; better visual outcome
N=26 with fluoridated dentifrice for CPP-ACP group

2) Daily 0.05% sodium fluoride mouthwash
combined with fluoridated dentifrice for 6 months

Uncontrolled Studies
Kowalczyk, et al. GC Tooth Mousse, • Insufficient effectiveness and
2006 based on Recaldent technology short-term therapeutic effect
N=101 in treating hypersensitivity

of dentine
Hay, et al. CD-CP • May provide benefits for dental
2003 caries and oral moistening
N=38 prevention in dentate people

with xerostomia

CD-CP: Casein derivatives coupled with calcium phosphate; CPP-ACP: Casein phosphopeptide-amorphous calcium
phosphate; GC Tooth Mousse: by GC Europe N.V., Leuven, Belgium; WSL: White-spot lesions.
From Azarpazhooh and Limeback, 20082

Evidence for Clinical Efficacy of Casein Derivatives

Continued on p. 8



Literature Findings
A systematic review on root

canal posts for the restoration of
root-filled teeth, published by the
Cochrane Library, concluded that
more randomized controlled trials
are needed to confirm the
superiority of fiber post
restorations.3 In a second, more
recent systematic review of studies
on the use of fiber posts for the
restoration of endodontically
treated teeth, retrospective and
prospective studies were
identified.4 In the five retrospective
trials, clinical success rate
parameters included retention of
the restoration, no objective or
radiological sign of endodontic
failure, no post dislocation, and no
post or root fracture.4 The failure
rate ranged from 2%–8% for four
of the studies (2,590 teeth were
assessed in the four studies), with
the fifth reporting a 32.2% failure

Are Fiber Posts
Replacing Cast Gold
Posts and Cores?

The restoration of
endodontically treated teeth often
requires the placement of a post to
support and retain the final
restoration.1 Metallic posts have
most often been used, with the
traditional standard being the cast
gold post and core.1,2 However, the
clinical performance of this
approach has been questioned with
the emergence of new scientific
data.1 A recent clinical study
comparing the performance of cast
posts and fiber posts reported root
fractures in nine percent of the cast
post group and none in the fiber
post group.1

Metallic posts are stiffer than
the surrounding tooth, creating
areas of tension and shear.1

Furthermore, metallic posts can
impart more stress to the root than
fiber posts, increasing the
probability of vertical root
fracture.1 In contrast, fiber posts
have an elastic modulus that is
similar to dentin.1

Fiber posts can be made from
glass, quartz, carbon, or zirconia-
enriched fiber. They are available
in a number of different colors,
including translucent, white, and
dentin colored, and their light
transmission characteristics can
range from poor to excellent.1 The
availability of fiber posts with high
translucency helps to provide good
esthetic results by eliminating
show-through and discoloration.1

Fiber posts can be tapered, double-
tapered, parallel, parallel with a
tapered end, and serrated.1

Double-tapered posts are better
adapted to the shape of the
radicular canal, allowing for a
uniform cement thickness at the
canal-post interface.1

CLINICAL PRACTICE

Number Type Tooth Failure
Study of Teeth of Post Type Rate

Retrospective Studies
Ferrari, 2000 1,304 Carbon, quartz All teeth 3.2%
Ferrari, 2007 985 Carbon, quartz All teeth 8%
Fredrikssonn, 1998 236 Carbon All teeth 2%
Segerstrom, 2006 99 Carbon All teeth 32.2%
Hedlund, 2003 65 Carbon All teeth 3%

Prospective Studies
Cagidiaco, 2008 162 Carbon All teeth 7.3%
Glazer, 2000 59 Carbon All teeth 7.7%
Mannocci, 2002 117 Carbon Premolars 6%
Naumann, 2005 B 149 Glass All teeth 19.7%
Naumann, 2005 A 105 Glass All teeth 12.8%
Monticelli, 2003 225 Quartz, glass Premolars 6.2%
Malferrari, 2003 180 Quartz All teeth 1.7%
Grandini, 2005 100 Quartz All teeth 0%
Ferrari, 2007 120 Quartz Premolars 7.5%
Cagidiaco, 2007 120 Quartz Premolars 9.1%
Scmitter, 2007 50 vs 50 Glass vs Metal All teeth Glass fiber: 6.5%

Metal screw: 24.6%

From Cagidiaco, et al., 20084

Summary of Retrospective and Prospective Studies on the Use of
Fiber Posts for Restoration of Endodontically Treated Teeth

Continued on p. 11
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rate (99 teeth assessed).4 A ferrule
— a 1.5 to 2 mm high vertical band
of tooth structure at the gingival
aspect of a crown preparation —
adds to retention and increases
fracture resistance.4 A reduction in
residual coronal structure is
associated with mechanical failure
of teeth restored using fiber posts.4

Studies with a prospective
design employed similar clinical
success criteria. The overall rate of

Although additional
randomized controlled trials
are needed to confirm the
superiority of fiber-post
restorations, fiber posts are
emerging as the treatment of
choice for endodontically
treated teeth.
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biofilm in the entire family unit,
including primary caregivers outside
the family, must bemodified.4

Ultimately, when assessing that a
child has active caries or is at risk of
developing caries, the dental
professional is in a position to
intervene with parent or caregiver
education.3 Not only is caries in the
primary dentition considered a
strong predictor of caries risk in the
permanent dentition, but early
intervention in the caries process has
been suggested to be crucial for the
prevention of oral disease.4 Provision
of early dental care and assessment
of caries risk, along with parent and
caregiver education, establish the
concept of a “dental home.”4

Clinical Management of
Dental Caries Based on
Risk Assessment

The recommendations of
CAMBRA on the use of dental
products for prevention or therapy
according to the degree of caries
risk are detailed in the lower part of
the Figure (page 3). The overall aim
of the clinical protocol for
management of dental caries
encompasses several functions: the
reduction of the acidogenic
bacterial challenge with the use of
antibacterial therapy such as
chlorhexidine, iodine, xylitol,
combinations of essential oils, and
chlorine-based products; the
reduction or elimination of risk
factors with, for example, chemical

Continued from Caries Risk p. 3
after a cariogenic challenge; these
products stimulate salivary flow and
increase the pH of saliva to produce
a buffering effect by partially
neutralizing acid.1 Calcium
phosphate products are also
available in varnishes and sealants.1,3

Calcium phosphate is usually
highly insoluble. However,
technologies exist to provide
stabilized calcium phosphate in the
form of amorphous calcium
phosphate (ACP), calcium sodium
phosphosilicate, and casein
phosphopeptide-amorphous
calcium phosphate (CPP-ACP).1

Evidence for the Clinical
Efficacy of Casein
Derivatives

Casein is the predominant
phosphoprotein in cow’s milk.
When combined with ACP, a
nanocluster is formed that prevents
it from reaching the critical size
necessary for precipitation to an
insoluble state.2 A recent systematic
literature review assessed the
clinical efficacy of casein
derivatives; 12 studies that met the
criteria for inclusion are
summarized in the Table (page 6).
Seven randomized clinical trials
using in situ caries models showed
a significantly better result with
casein derivatives versus controls;
CPP-ACP was provided as sugar-
free gum, lozenges, milk, or
mouthrinse.2 Three trials reported
no significant differences between
a CPP-ACP versus a control group
using chewing gum with and
without CPP-ACP, using a
mouthrinse with CPP-ACP and
sodium fluoride on caries
prevention, and in a single-blind
randomized clinical trial between
CPP-ACP, dental cream, and
fluoride mouthwashes on the
regression of white spot lesions.2

The remaining two studies were
uncontrolled trials; one concluded

therapy that could be used to
balance the pathological and
protective factors; the improvement
of salivary function, if needed, by
using buffering agents and calcium
and phosphate supplementation;
the amelioration of the repair
process by remineralization using
topical fluoride applied at home or
professionally; and the use of a
minimally invasive approach when
restorative treatment is needed.

Conclusion
Rather than treating carious

lesions through restorations, the
clinical management of dental caries
should be based on caries risk
assessment in order to prevent and
control dental caries infection. A
consensus statement was recently
published which supports the
implementation of caries
management by risk assessment
(CAMBRA) in clinical practice, and
guides dental practitioners on how
to teach patients the way tomaintain
a healthy oral environment.
Collaboration among research and
educational communities, industry,
dental healthcare workers, and
patients is required for this new
concept to be successful. OC
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The consensus statement
supporting the implementation
of CAMBRA provides guidance
to dental practitioners on how
to educate and motivate
patients to reach and
maintain a healthy oral
environment.
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The global health care system
is incredibly diverse and in disarray,
with widely divergent standards of
care. Unfortunately, due to a variety
of factors, the current health care
system still focuses on acute
interventions that “incentivize”
treatment rather than promote
health and prevention of disease.
The net result is an erosion of quality
of care and confidence in our health
care system.

Indeed, there are somecommon
denominators that help to define
quality medical care that are often
ignored or not implemented
universally. Whether it is cariology or
cardiology or any othermedical
practice, the same common
denominators apply; those being the
actual practice of evidence-based
medicine and the emphasis on
prevention and health promotion
rather than treatment.

Almost weekly, there are reports
in themedical and scientific
literature that describe specificmeta-
analyses of randomized trials. One of
the latest is the use of the PSA as a
diagnostic test for prostate cancer.1

The latest data indicate that it is still
not clear that the potential benefits of
the PSA test results in saving lives, and
it is undetermined if the PSA
screening outweighs the risk of
follow-up diagnostic tests and cancer
treatments.2 According to a National
Cancer Institute Fact Sheet, this
situation putsmen at risk of
complications fromunnecessary
treatments.2 In spite of these data,
interviews with physicians, by and
large, indicted that they will continue
to order PSA tests as a routine screen
for prostate cancer.

There have been other
anecdotal comments that in cardiac
care, whether regarding drug
therapy, the use of stents, or even

cardiovascular surgery, the pressure
of producing income andmeeting
the needs for adequate numbers of
“cases” tomaintain a hospital’s
Certificate of Need (CON) among
other things, can lead to over-
treatment of patients. Recently,
cardiologists from two health centers
evaluated the same data on the same
patient. The first group of
cardiologists concluded that valve
surgery was warranted immediately,
while the other group concluded
that not only was surgery not
indicated, but the data did not even
justify a cardiac catheterization.3

Similarly, the literature in
dental medicine suggests that over-
treatment of patients may not be a
rare occurrence.4 The areas most
often cited as examples were in
aesthetics, bleaching of teeth,
unnecessary removal of amalgam
restorations for systemic health
reasons, and increased use of
implants, among others.5 The
question wemust ask, whether for
medical or dental treatment, is
where is the data? More specifically,
is evidence-based practice really
occurring?

The issues are both ethical and
economic, and include a reimburse-
ment system focused on acute care,
hospital CONs that may favor over-
treatment, and accreditation
standards that can reinforce the
status quo in medical and dental
education, all very difficult factors to
overcome. Yet somehow a concerted
effort must bemounted to promote
the practice of evidence-based
medicine and dentistry, and to shift
our preoccupation with treatment to
patient education, disease prevention,
and health promotion. In this way,
whether a patient seeks cardiac care
or caries care, similar forces should
come into play.
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The solutionmust start with
the education of the health care
professional. The system of dental
andmedical educationmust be
reformed in two ways: first, to
graduate health care providers who
truly understand evidence-based
practice; and second, to produce
practitioners who are oriented toward
health promotion anddisease
prevention. The requisite changes
must also take place in health policy
and funding; practitionersmust be
reimbursed for this preventive care,
including more effective patient
education.While it is not difficult to
demonstrate the cost-effectiveness of
some evidence-based strategies, such
as the introduction of fluoride into
communitywater systemsor theuse of
vaccines, other long-term preventive
interventions andhealth promotion
efforts await further research and
adequate attention from funding
agencies. A potentially important
policy experiment is underway in
NewYorkCity, for example, targeting
the phasing out of trans fats in all the
city’s food service establishments.6

Meaningful educational reform
in the health professions, substantive
policy innovation, andaltered funding
strategies can only occur with a broad
national reviewof ourpriorities and
the public interest. The current
health reformdebatemay provide
such anopportunity, although to date
there has been little discussion of
dental and oral health issues.

If we cannot take a long-term
non-partisan view, the present health
care systemwill be perpetuated.We
will continue to reward practitioners
for procedures, patients will suffer
throughunnecessary or unproven
treatments, andultimatelymiss out
on the benefits of health promotion,
disease prevention, and evidence-
based practice. OC
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that a casein derivative calcium
phosphate mouth spray provided
good moistening and lubrication,
and the other that CPP-ACP was
insufficient in treating dentin
hypersensitivity.2

Conclusion
Caries remains a common

infectious disease.3 It is important to
minimize caries risk by enhancing
remineralization and inhibiting
demineralization, particularly in
high-risk individuals.3 Although
much workhas been conducted to
demonstrate the benefit of casein
derivatives to promote
remineralization, further evidence is
needed to support their routine use
as a caries therapeutic/preventive
agent.3 OC
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There is insufficient clinical
trial evidence to support a
recommendation regarding
the long-term effectiveness of
casein derivatives, specifically
CPP-ACP, in preventing caries
in vivo and in treating
dental hypersensitivity or dry
mouth.

success was 89.6% with an average
restoration survival time of 43.4
months.4 Anterior teeth
demonstrated the best clinical
outcome; the least positive
outcome was reported for the
mandibular premolars.4

Failures that occur in teeth
restored using fiber posts are more
easily repaired; fractures that occur
in teeth with metal posts are more
likely to result in tooth extraction.4

Prospective and retrospective
studies demonstrate that the most
common failure associated with
fiber posts is post debonding.4

Debonding can be repaired by post
reluting.4

Conclusion
Additional and longer term

randomized controlled trials are
needed to definitively demonstrate
the superiority of fiber posts,3

however fiber posts have been
shown to outperform metal posts
for the restoration of
endodontically treated teeth, both
in vivo and in vitro.2,4 OC
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1. A B C D
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Record your answers here:

1. Which of the following therapies cannot prevent
or arrest caries?
a) Modification of the infectious biofilm
b) Tooth restoration
c) Chemical-aided remineralization
d) Reduction of the infectious microorganisms

2. The principle of minimally invasive dentistry
supported by CAMBRA does not involve
a) remineralization techniques.
b) minimal intervention for cavitated lesions.
c) replacement of defective restorations.
d) treatment of cariogenic plaque.

3. Which of the following factors establish the
concept of a dental home?
a) Provision of early dental care 
b) Assessment of caries risk
c) Parent and caregiver education
d) All of the above

4. What functions does the protocol for the
management of dental caries based upon
caries risk assessment include?
a) The reduction of the acidogenic bacterial 
challenge

b) The reduction or elimination of risk factors
c) Invasive restorative treatment
d) a and b

5. Which of the following has been the traditional
accepted standard for foundation restorations
in endodontically treated teeth?
a) Titanium post
b) Cast gold post and core
c) Glass post and core
d) Fiber post

6. Which of the following characteristic(s) is/are
representative of metallic posts?
a) Metallic posts are not as stiff as the 
surrounding tooth.

b) Root fracture rates for fiber and metallic posts 
are equal.

c) Given the strength of metallic posts, areas of 
tension and shear are non-existent.

d) Metallic posts can impart more stress to the 
root than fiber posts.

7. Fiber posts
a) can be made from glass, quartz, carbon, or 
zirconia-enriched fiber.

b) are available in a range of colors.
c) can be tapered, double-tapered, parallel, 
parallel with a tapered end, and serrated.

d) All of the above

8. Which of the following is true regarding
restoration failures in endodontically treated
teeth?
a) Fractures that occur in teeth with metal posts 
are more likely to result in tooth extraction.

b) The most common failure associated with 
metal posts is debonding.

c) Debonding cannot be repaired.
d) Failure rates are comparable among all post 
types.
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9. Demineralization of teeth occurs
a) in an acidic oral environment.
b) rapidly, without opportunity for treatment.
c) when saliva becomes supersaturatedwith calcium 
and phosphate.

d) All of the above

10. Calcium phosphate
a) is highly insoluble in the oral environment.
b) can be supplied as casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP) to 
improve solubility.

c) is available in chewing gum, milk, mouthrinse, 
and lozenges.

d) All of the above

11. A systematic review of the literature for clinical
efficacy of casein derivatives revealed the long-term
efficacy of casein derivatives, specifically CPP-ACP,
to be
a) inconclusive; the quantity and quality of clinical 
trial evidence are insufficient to make 
conclusions.

b) strongly conclusive; CPP-ACP significantly 
strengthens teeth by increasing remineralization 
and decreasing demineralization.

c) strongly conclusive; CPP-ACP holds promise as 
the most effective caries preventative agent for 
individuals with dry mouth.

d) strongly conclusive for CPP-ACP in the 
mouthrinses.

12. Promising therapeutic agents for the treatment of
periodontal disease include
a) Integrated Microfluidic Platform for Oral 
Diagnostics (IMPOD).

b) matrix metalloproteinase inhibitors (MMPs) and 
bisphosphonates.

c) polymorphonuclear neutrophils (PMNs).
d) lipopolysaccarides. 

13. Which of the following statements is true?
a) Periodontitis is a benign disease with no 
therapeutic interventions available. 

b) Periodontal diseases are initiated by gram-positive 
bacteria organized as a biofilm. 

c) There are no methods available to assist in the 
diagnosis of periodontal disease. 

d) If left untreated, periodontitis results in the 
progressive destruction of soft tissue and bone,
leading to loosening of teeth and ultimately tooth 
loss. 

14. Doxycycline hyclate works primarily by
a) inhibiting collagenase.
b) antimicrobial activity.
c) Both a and b
d) None of the above

15. Bisphosphonates
a) inhibit MMPs.
b) do not block alveolar bone destruction.
c) may be associated with osteonecrosis of the jaw.
d) a and c




