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Abstract

Prosthodontic patients are often at a high risk for caries, and assessing that risk
prior to treatment is important. Historically, the nature of dental education and clinical
practice has oriented clinicians toward recognizing and correcting the damaging effects
of caries, rather than actively assessing and managing caries risk potential. New
developments have led to better diagnostics and protocols for caries management,
although one adapted to the specific needs of the prosthodontic patient has not been
proposed. Our purpose is to outline caries risk assessment and management for the
prosthodontic patient.

Treatment planning in the prosthodontic patient involves con-
sideration of the many variables that affect the final outcome.
A careful assessment of the patient’s chief complaint, func-
tional and psychological needs, relevant medical and dental
history, and ability of the patient to maintain provided treat-
ment are all important considerations in treatment planning
and in establishing a prognosis. Several studies have reported
that caries remains a significant risk factor that can have an
impact on prognosis by limiting the longevity of prosthodontic
treatment.1-5

Treatment planning based on risk assessment, rather than
anatomic presentation, requires a shift in emphasis. Unfortu-
nately, the nature of dental education and general clinical prac-
tice has often oriented clinicians toward simply recognizing and
correcting the damaging effects of caries. Removing caries is
an important therapeutic goal but does not decrease the risk of
future caries.6,7 Therefore, assessing both existing and future
caries risk is important in treatment planning. Our purpose is
to review how caries risk assessment of the prosthodontic pa-
tient can result in meaningful caries management and a more
favorable prosthodontic outcome.

There is tremendous diversity in patients likely to seek
prosthodontic care; however, the profile of the elderly patient
is changing. Patients are retaining more of their dentition, liv-
ing longer, and often coping with chronic diseases.5,8 Risk
factors often seen in an older population include accumulated
restorative trauma to the dentition, recession and exposure of

root surfaces, medication-induced xerostomia, a diet that may
include frequent ingestion of carbohydrates, diminished oral
hygiene because of decreased dexterity and/or motivation, and
age-related cognitive impairment.7-9

Prosthodontic procedures often leave patients at risk for
caries.1-3 Recurrent caries on abutment teeth is a risk factor for
patients with a fixed dental prosthesis (FDP) and/or a remov-
able dental prosthesis (RDP).6,7,9 Caries following prosthodon-
tic procedures is a continuing risk factor because of difficulty
in access for cleaning an FDP,2 or with increased plaque accu-
mulation and risk of caries seen with the use of an RDP.10

Fixed dental prostheses

A review of FPD complications by Pjetursson et al showed
caries to be the second most common complication over a 5-
year period, after abutment tooth devitalization.2 A review by
Goodacre et al includes 15 studies that evaluated FPD compli-
cations over an average of 8 years.1 They reported a 27% in-
cidence of complications, with caries the most common event,
with a mean incidence of 18% on abutment teeth, 2% in post-
and-core restorations, and 0.4% in single-crown restorations.1

Reasons for increased caries activity around FDPs may include
marginal gaps that create a space for plaque accumulation, re-
sulting in increased potential for decay,11,12 as well as difficult
access for cleaning.
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Removable dental prostheses

The direct effect on caries activity of wearing an RDP is contro-
versial, and no systematic reviews have been published. Studies
investigating caries activity in RDP patients are often difficult to
interpret because of poor response rates to recall requests.13,14

The high level of caries activity reported on patients wearing an
RDP may be related more to continuing poor oral hygiene than
the direct effects of the prosthesis. Additionally, caries risk is
associated with low socioeconomic status;5 a patient wearing a
less-expensive RDP rather than a more costly FDP or implants
may, therefore, be at a higher risk for caries.5 Plaque levels,
risk of caries, and risk of abutment failure have been shown
to increase significantly in patients wearing an RDP.3,4,13,15-18

Wearing an RDP significantly increases caries risk on abut-
ment teeth,14,17 and the risk is also higher in dentition in direct
contact with an RDP14 and in abutment teeth with recession.3

In a study of 1320 teeth in 137 patients over a 5-year period,
Kratochvil et al showed abutment teeth were more than twice
as susceptible to decay as were nonabutment teeth, which is
consistent with their finding of over 60% of abutment tooth
surfaces with measurable plaque.16 Schwalm et al reported that
caries lesions were found in 8.5% of abutments and that surfaces
covered by any component of the RDP were at an increased risk
of caries, although excellent homecare and regular dental visits
decreased the risk.14 The susceptibility of RDP abutment teeth
to caries decreases when the abutment tooth is crowned,14 but
increases with gingival recession on the abutment teeth.3 Yeung
et al conducted a retrospective clinical survey in which they
determined that teeth in contact with an RDP had a significantly
higher plaque index and a higher gingival bleeding index.3 They
also found 8.5% of the teeth in contact with an RDP developed
new carious lesions within a 5- to 6-year period and that the
incidence of root caries was 3.4% for teeth in contact with an
RDP.3 In a study following 3071 teeth in 148 patients over an
average 19.2 years, Miyamoto et al determined that abutments
for RDPs experienced an increased risk of failure resulting in
extraction (relative risk = 5.5), more than twice as high as the
risk for an abutment for an FDP.4

Caries risk in the prosthodontic patient is high because of
the general characteristics of the average prosthodontic patient:
tooth loss, existing restorations, root exposure, age-associated
comorbidities, and diminished skill in completing oral hygiene
procedures.4,19 Caries risk in the prosthodontic patient is also
high because of the inherent risk of caries with procedures such
as FDPs and/or RDPs.2,3

Developing a caries risk management plan for the unique
characteristics of the prosthodontic patient is important, be-
cause it has been shown that risk indicators for caries vary
considerably between different population groups.20 Our pur-
pose was to outline considerations in caries risk assessment for
improved caries management in the prosthodontic patient.

Caries as a dynamic, chronic process

Dental caries results from the release of acids formed in the
biofilm that covers susceptible tooth surfaces.21,22 The so-called
acidogenic biofilm bacteria ferment available carbohydrates
and generate acids that can diffuse into the tooth enamel or

dentin and dissolve or partially dissolve (i.e., demineralize)
the carbonated hydoxyapatite tooth mineral.21,22 If this pro-
cess is not halted or reversed, a cavity forms. Dental caries is
a dynamically changing but chronic process managed by me-
chanical removal and chemical disruption, or by neutralizing
by salivary volume the effects of acids released from bacteria
in the biofilm.22,23

There are over 500 bacterial and Archaea taxa in the biofilm,
50% of which are unculturable.24 Approximately 23 bacterial
strains have been identified that work synergistically to potenti-
ate a decrease in pH and increase in risk of caries. The principal
bacteria are the Lactobacillus species, Streptococcus mutans,
and Streptococcus sobrinus, which are termed acidogenic be-
cause they produce acids from carbohydrates and aciduric be-
cause they thrive in an acid environment. S. mutans, and S.
sobrinus belong to the bacterial grouping known as mutans
streptococci. Additional bacteria and yeasts that produce acids,
including lactic, acetic, propionic, and formic, may also con-
tribute. All these acids can readily diffuse from the biofilm into
the tooth and dissolve susceptible minerals. When these bac-
teria release acids they dissolve or partially dissolve mineral
from crystals inside the tooth. The tooth enamel and dentin are
tissues made up of crystals called a carbonated hydroxyapi-
tite.25,26 This is a calcium phosphate with numerous impurity
inclusions, the most important of which is the carbonate ion,
which makes the mineral more acid-soluble than pure hydrox-
yapatite. If dissolving of the mineral is not halted or reversed,
the early subsurface lesion becomes a cavity. Remineralization
of the tooth is possible if acid from the bacteria in the biofilm
is buffered by saliva, allowing calcium and phosphate to flow
back into the tooth to form new mineral on the partially dis-
solved subsurface crystals. The remineralized “veneer” on the
surface of the individual tooth mineral crystals is much more
resistant to subsequent acid attack, especially if it is formed in
the presence of sufficient fluoride.27-30

Role of fluoride in managing caries

Fluoride’s primary mechanisms of action are topical by in-
hibiting demineralization, enhancing remineralization, and, at
high concentrations, inhibiting the metabolism of bacteria.31-34

Caries is a dynamic process with bacterial composition, salivary
content and flow, the presence of fermentable carbohydrate,
and the availability of calcium, phosphate, and fluoride deter-
mining the progression or reversal of caries.22,25,35 If the risk
factors outweigh the protective factors, then caries progresses.
In the reverse situation, caries is arrested or even reversed. The
factors potentiating caries in the prosthodontic patient include
the acidogenic bacteria, reduced salivary function by volume
or content, existing restorations harboring plaque, frequent in-
gestion of fermentable carbohydrates reducing pH, decreased
skills/compliance with oral hygiene, root exposure, and wearing
an FDP or an RDP.1-3,22 The protective factors include saliva
and its numerous caries-protective components; the salivary
flow rate; antibacterials, both intrinsic from saliva and extrinsic
from other sources; and other factors that help raise pH and
improve the potential for remineralization.6,23,36

In dentate individuals, there are numerous acidic daily
challenges as fermentable carbohydrates are ingested, and a
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struggle between the risk factors and protective factors takes
place. As acid is produced by the biofilm bacteria, pH decreases,
mineral dissolves, and subsequently, as the saliva neutralizes
the acid, mineral is replaced. Fluoride enhances the reminer-
alization process whether it comes from topical sources, such
as drinking water, food and beverages, toothpastes/dentifrices,
mouth rinses, or from higher-concentration products including
fluoride varnish.22,23

Although fluoride is effective in reducing tooth decay, over
70% of dental services provided are replacement of existing
restorations, with caries the most frequent reason.5,37,38 There
appear to be two basic reasons for this phenomenon: behavioral
issues relating to lack of patient compliance with proper oral hy-
giene procedures and preventive measures, and the relationship
between risk and protective factors. If the bacterial challenge
is too high and the salivary flow too low, the beneficial effect
of fluoride can be overcome by acid attack. Although fluoride
helps to reduce the amount, progression, and severity of de-
cay, fluoride alone cannot overcome a high bacterial challenge,
especially if there is reduced salivary flow.23

Caries removal and placement of definitive restorations do
not decrease the potential for future caries.7,21,39 In a study by
Featherstone et al, the levels of mutans streptococci and Lacto-
bacilli prior to treatment and after completion of all restorations
showed no statistically significant decrease in bacterial counts
unless chlorhexidine was used.21 This means that for the high-
risk prosthodontic patient with high levels of cariogenic bac-
teria, steps to reduce bacterial loading are necessary prior to
and during prosthodontic therapies. Subsequently, supplemen-
tal measures to decrease future caries activity are indicated.
In summary, (1) fluoride, while effective, has limitations; (2)
a high bacterial challenge cannot be completely overcome by
high-concentration fluoride therapy; and (3) removing active
caries and completing prosthodontic work does not reduce the
patient’s risk for future caries.7,21,39

Managing caries using diagnostics and
strategies specific for the prosthodontic
patient

With the emphasis on evidence-based disease management,
protocols for the systematic assessment and management of
caries risk have been developed.40-42 The results of an ongoing
clinical study have shown the efficacy of specific interven-
tions,21 and that risk indicators for caries vary among popu-
lation groups.20 Featherstone et al have developed a protocol
for Caries Management by Risk Assessment (CAMBRA) as
an approach for the general dental population.9,23 CAMBRA
has been validated through a 3-year randomized clinical trial
at the University of California, San Francisco, dental clinics
providing general restorative care.21 In this article, we propose
modifications to the original CAMBRA protocol addressing the
unique characteristics of the prosthodontic patient.

Although risk assessment can be completed by the clini-
cian, successful caries management requires patient coopera-
tion, which is often problematic, with one study reporting a
50% noncompliance rate.42 Despite the possibility of poor pa-
tient compliance, the need for a careful determination of caries

Table 1 Risk factors for caries based on history

(1) Existing or recent history of caries43

(2) No dental visit in the past 6 months44

(3) Limited lifetime exposure to water fluoridation45

(4) Brushes once a day or less22

(5) Saliva reducing factors (medications/radiation/systemic factors)46

(6) Frequent (>3 times daily) snacking between meals4

(7) Health behavior risk indicators (smoking, eating disorders)47

(8) Low socioeconomic status and/or impaired cognitive ability5,43

(9) Low educational level48

risk and a strategy for caries management is imperative when
treatment planning for many prosthodontic patients.

Important questions can be addressed in a health question-
naire or during the initial consultation with the patient to help
determine the current and future risk for caries. Table 1 lists
risk factors for caries and can be used as part of the oral history
to help establish a patient’s risk profile.4-6,22,43-48

The clinical examination of a prosthodontic patient should
be comprehensive and include risk factors that may limit the
success of restorative care. The clinical observations in Table 2
can be identified during a clinical exam and/or diagnostic test-
ing procedures. These observations are among those known to
be risk factors for future caries activity.1-4,11,14,20,23,44,49,50 The
most relevant protective factors to be considered based on his-
tory, clinical examination, and/or diagnostic testing are listed
in Table 3 and reviewed below.

Preventive treatment plan

Involve the patient in disease control

Prosthodontic patients are often referred for treatment because
of significant previous dental treatment; complex restorative
needs; and high expectations for esthetic, functional, comfort-
able, and enduring restorative results. A satisfactory outcome
is often anticipated by the prosthodontist and expected by the
patient; however, the outcome of some prosthodontic services
is limited in longevity, and caries is often the etiologic factor
limiting success.1-3 Because patient compliance in caries man-
agement programs is often disappointing,42 behavioral attitudes
need to be reviewed prior to treatment. Often a simple query
asking how long the patient expects the proposed prosthodontic

Table 2 Risk factors for caries based on clinical exam and/or diagnostic
testing

(1) Medium or high Streptococcus mutans and Lactobacillus counts4,43

(2) Inadequate saliva flow by observation or measurement
(<0.07 ml/min stimulated)23

(3) Large number of filled teeth44

(4) Visible heavy plaque
(5) Recession with exposed roots3

(6) Defective restorations with open margins11

(7) Fixed dental prostheses1,2

(8) Removable dental prostheses3,14

(9) Deep pit and fissures49

(10) Noncavitated lesions50
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Table 3 Protective factors to be considered based on history, clinical
examination, and/or diagnostic testing

(1) Involving the patient in discussion of disease control42

(2) Brushing twice daily with fluoride toothpaste52

(3) Fluoride varnish use 3 times a year51,54,76

(4) Daily fluoride in drinking water44

(5) Chlorhexidine rinse daily 1 week each month23

(6) Xylitol gum/lozenges twice daily for 15 minutes64,65

(7) Amorphous calcium phosphate twice a day following use of
fluoridated toothpaste67

(8) Stimulation of salivary flow (chewing xylitol gum, medications)58,59

(9) Buffering products and salivary substitutes

care to last will prompt a discussion of how caries can com-
promise success. This can often lead to improved patient com-
pliance and adoption of a program to decrease future caries
activity.

Recommendation: The importance of a caries reduction
program during and following prosthodontic treatment should
be thoroughly discussed with the patient prior to initiating treat-
ment.

Fluoride in various forms

Fluoride in its various forms has been shown to significantly
decrease caries risk.22,23,51,52 The effect of fluoride varies de-
pending on the patient’s age, risk factors, and method and fre-
quency of delivery as well as what fluoride products the patient
uses;53 however, the benefits of combining several forms of
fluoride to reduce caries risk are generally not cumulative and
can be overcome in high-risk patients.22,54

Toothpaste

Toothpaste containing fluoride has been shown to reduce inci-
dence of caries by 20% to 35% depending on both dose and
frequency of application.22,54 A dose below 600 ppm will have
limited benefit, but standard levels in most toothpastes (1000
to 1100 ppm) will be effective.22 Brushing twice daily with a
fluoridated toothpaste has been shown to be significantly better
than brushing once a day.52

Recommendation: Patients should be encouraged to brush
with fluoridated toothpaste a minimum of twice daily.

Varnish

In a systematic review on children and adolescents, Marinho
et al evaluated fluoridated toothpaste alone or in combination
with other topical fluorides, such as gels, mouthwashes, or var-
nishes.54 They found in patients brushing daily with fluoridated
toothpaste that the other formulations were equal in decreasing
caries risk. They also determined that in patients using flu-
oridated toothpaste the additional caries reduction benefit of
combining this procedure with a gel, mouthwash, or varnish
was about 10%.54

Fluoride varnishes have been advocated because of the pro-
longed fluoride release, easy application, and lack of need for
patient compliance.51,54 In an individual not using a fluoridated
toothpaste but with varnish application, the mean decrease in

caries or prevented fraction22 was 30% compared to controls
without varnish applications.51 The advantage seems to be that
the varnish adheres to the tooth surface, maximizing the deliv-
ery of the fluoride for long periods of time.

Recommendation: In prosthodontic patients with gingival
recession with other risk factors for caries, a fluoride varnish
on root surfaces three times annually is warranted.

Chlorhexidine

Chlorhexidine digluconate (CHX) was first introduced as a dis-
infectant and topical antiseptic in the UK in 1954, but the ben-
eficial effect of reducing bacterial plaque was not recognized
until the 1970s.55 The CHX mechanism of action is a strong
base with cationic properties. The cationic molecules bind to the
negatively charged bacteria cell walls (disrupting the osmotic
balance) and weaken the bacteria over time.56 Many clinical tri-
als and systematic reviews have been conducted to determine
the caries reduction potential of chlorhexidine.22,57-61 In one
review article, Anderson concluded there was strong support
for chlorhexidine as an antimicrobial in suppressing S. mutans
but found it less effective in suppressing Lactobacilli.62 An-
derson further concluded that the literature is inconclusive on
the efficacy of chlorhexidine to reduce dental caries unless ad-
junctive fluoride is used;57 however, CHX in combination with
fluoride has been shown to be effective in reducing caries in
some, but not all, adult groups who are at high risk for de-
cay.9,31,62 The most commonly used product is a rinse, but gels
and varnishes are also available, with varnishes showing the
most consistent reduction in mutans streptococci.60 Because
the fluoride ion is negative and chlorhexidine ion is positive,
there is some interaction between the two, and they should
be used at least 1 hour apart to allow each to interact with the
plaque and not compete with each other.23,63 The most common
side effects of chlorhexidine rinses are staining of teeth and/or
prosthesis and an adverse impact on taste. A benefit of chewing
CHX-containing gum is that very little staining of teeth and
prosthesis has been observed.59

Recommendation: Because of staining and impact on taste,
chlorhexidine use should be limited to seven consecutive days
a month. Recommended dosage is 10 ml of a 0.12% rinse for
1 minute at night at least 1 hour after brushing with fluoridated
toothpaste and after removing any prosthesis.

Xylitol

Many artificial sweeteners, including, sorbitol, saccharin, as-
partame, and xylitol, are available in a wide variety of products
that replace fermentable sweeteners such as sucrose or fruc-
tose. Regular use of xylitol-containing chewing gum has been
shown to help prevent decay by increasing salivary flow, raising
pH after an acidic challenge from acidogenic bacteria, decreas-
ing colony counts of S. mutans, decreasing the adherence of S.
mutans to tooth structure, and enhancing remineralization of
subsurface enamel lesions.58,59,64,65 Xylitol is a so-called sugar
alcohol that also has direct anticariogenic effects by decreas-
ing viability and decreasing acid release from S. mutans.65,66

A recent investigation reported that long-term chewing of xyl-
itol gum affects S. mutans by altering expression of the gtfB
gene, which is responsible for producing insoluble glucan on
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the surface of bacterial cells that facilitates bacterial adhesion
to teeth.65

In a systematic review, Deshpande and Jadad evaluated six
studies and determined that xylitol-containing gum resulted in
a caries reduction of 58% compared to not chewing gum.64

There is a dose/response curve, and 7 to 10 g a day has been
shown to be more efficacious in reducing caries activity than
lower doses.66 Potential adverse effects of xylitol include minor
gastrointestinal irritation.58

Recommendation: Although the independent variables of
unit dose, frequency of chewing, and time chewing have not
been thoroughly evaluated, patients at high risk for caries should
chew xylitol-containing gum twice daily for 15 minutes with a
total xylitol dose of 7 to 10 g per day.64

Combination of xylitol and chlorhexidine

In a double-masked randomized clinical trial of 111 elderly
patients, Simons et al evaluated the effect of chewing gum
with xylitol (X), gum containing both chlorhexidine and xylitol
(CX), and patients not chewing gum (N). Both the X and CX
groups had a significant decrease in their plaque and gingival
indices.58 In a related study, the authors report that although
xylitol alone was equally effective as CX in reducing plaque
levels, CX was more effective than X for improving gingival
indices.59 CX use resulted in greater reductions than X in den-
ture stomatitis (91% vs. 62%) and angular cheilitis (75% vs.
43%). All results were significantly better than in patients not
chewing gum.59

Recommendation: Elderly partially and completely edentu-
lous patients with caries and denture stomatitis and/or angular
cheilitis would benefit from chewing gum containing both xyl-
itol and chlorhexidine. Since the product studied by Simons
et al is not currently available in the United States, the use of
xylitol gum daily and 10 ml of a 0.12% rinse of chlorhexidine
1 day a week is a viable alternative.

Amorphous calcium phosphate

A product containing casein phosphopeptide-amorphous cal-
cium phosphate (CPP-ACP) (MI paste, GC America, Alsip)
is on the market, and has shown beneficial effects on reduc-
ing dental caries by remineralizing tooth structure.67 CPP-ACP
binds to the tooth surface and to bacteria in plaque, with high
concentrations of calcium and phosphate ions available for rem-
ineralization of subsurface enamel lesions by diffusion of the
ions back into the tooth structure. It is recommended that the
paste be dispensed through the dental office and not be used by
patients with milk protein allergies.

Azarpazhooh and Limeback conducted a systematic review
of clinical trials using CPP-ACP complex products.67 They
identified ten caries prevention studies, of which eight were
randomized clinical trials with crossover designs. Seven of the
eight studies showed that CPP-ACP had caries preventive po-
tential and the ability to remineralize the enamel subsurface;
however, due to inconsistencies and potential bias in these stud-
ies, they concluded there is insufficient scientific evidence to
make recommendations regarding long-term effectiveness of
casein derivatives and CPP-ACP in preventing caries in vivo.67

They also reported on the results of two studies that indicate the

products may provide relief to patients suffering from xerosto-
mia and hyposalivary function, but noted that more evidence is
needed to support these statements.

Recommendation: Although studies of CCP-ACP are some-
what controversial, there appears sufficient evidence of caries
reduction potential to recommend its use, especially in patients
with root exposure. Application follows the use of fluoridated
toothpaste twice a day using a cotton swab, a finger, or a custom
tray.

Stimulation of salivary flow

Although patients may not complain about dry mouth, a thor-
ough history and clinical examination and/or salivary testing
are important because of the influence diminished salivary flow
can have on diagnosis and prognosis, including high caries
risk.68,69 Normal salivary volume is approximately 1.5 l a day,
but measurement varies with the time of day, body position, sys-
temic conditions, and medications.70 Salivary functions benefit
oral health by providing buffering capacity to maintain a neu-
tral oral pH; carrying calcium, phosphate, and fluoride ions
for potential remineralization of tooth structure; containing
histidine-rich peptides (the histatins) that are fungicidal and
antibacterial; and providing enzymes that aid in lubricating and
digesting food and mucins that lubricate the mouth.27 Protec-
tive salivary constituents can be altered and/or diminished by
a number of factors including medication-induced xerostomia,
uncontrolled diabetes, head and neck radiation therapy, and au-
toimmune disorders such as Sjogren’s syndrome. Other clinical
findings that may result in diminished salivary flow are recur-
rent dental caries, oral yeast infections, inflamed soft tissues,
chapped or cracked lips and tongue, swollen salivary glands,
and difficulty swallowing or chewing.70

Chewing gum can stimulate increases in whole salivary flow,
which can result in numerous benefits for the partially or com-
pletely edentulous patient, both by reducing the potential of
caries as well as generally improving oral health.58,59,71 Simons
et al showed chewing gum stimulated whole saliva measures
more than 60% compared to a control group not chewing gum.59

Simons et al also showed nonmedicated chewing gum was help-
ful in decreasing food debris on dentures of frail patients and
that chewing gum containing xylitol and chlorhexidine signifi-
cantly decreased denture stomatitis and angular cheilitis.59 This
is consistent with another study that showed increasing salivary
volume reduces the adhesion of Candida to acrylic resins72 and
that xylitol decreases adhesion of S. mutans to tooth structure.65

Oral environments lacking adequate salivary flow support aci-
dogenic and aciduric flora, including high levels of Lactobacilli.

The management of xerostomia is often palliative. A low
sugar diet, daily use of topical fluoride, antimicrobial mouth
rinses, xylitol gum, and avoiding mouthwashes with alcohol can
help control the condition, as can sugar-free gum or candy. The
use of oral moisturizers, lubricants, artificial saliva, and humid-
ifiers at night have been reported to provide symptomatic relief
of dry mouth.73 The Food and Drug Administration has ap-
proved prescription sialogogues containing pilocarpine and ce-
vimeline, which are parasympathomimetic-stimulating agents;
however, these are contraindicated for patients with uncon-
trolled asthma, narrow-angle glaucoma, or acute iritis.73
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Buffering products such as sodium bicarbonate can be used
to aid in neutralizing the pH of the oral cavity, which will
decrease enamel mineral loss. These can be used for patients at
high risk for caries or xerostomia and those with gastric reflux
or bulimia.

Saliva contains 99% water, buffering agents, and enzymes.
Artificial saliva is a mixture of ions, cellulose derivatives, and
flavoring agents,36 with none of the digestive or antibacterial
enzymes or other proteins present in natural saliva, but they do
provide palliative relief. Products on the market include Salivart
(Gebaurer, Cleveland, OH) and Optimoist (Colgate-Palmolive,
New York, NY).

Recommendation: Patients with diminished saliva flow
should be counseled managing the condition, including the
advantages of a low-sugar diet and on possible relief provided
by the products discussed above. Sipping frequently on water
that contains two teaspoons of baking soda in 8 oz of water will
help hydrate the mouth and neutralize bacterial acids generated
in the plaque.

Other products for caries prevention

Biotene

Biotene (Los Angeles, CA) has a line of products designed
for patients suffering from dry mouth. These products contain
the enzymes lactoferrin, glucose oxidase, and lactoperoxides.
When combined with potassium thiocyanate in saliva, hypoth-
iocyanate, which mildly inhibits the growth of acid-producing
bacteria, is formed. The different products in their line contain
different ingredients. Studies performed to test the effective-
ness have produced mixed results. The products are intended
to mimic natural saliva, but they do not have any buffering ca-
pacity or anticaries effects. The Biotene products are effective
for palliative or on an as-needed basis.

1% Iodine (10% povidone-iodine)

As a mucosal antiseptic, povidone-iodine has been used in
medicine and dentistry for many years. Iodine has been shown
to be microbiocidal on Gram-negative bacteria, fungi, my-
cobacteria, viruses, and protozoan by working directly on the
microbial cell wall.63 Iodine has been shown to be effective
in controlling early childhood caries by reducing both S. mu-
tans and Lactobacillus in children;24 however, there is little
evidence that iodine is effective in older children or adults with
well-established biofilms, which may be a result of different
study methodologies. The studies evaluating children were of-
ten completed in an operating room where the patients were un-
der general anesthesia. The iodine was usually swabbed around
the oral cavity and remained in contact with tooth structure for
an extended period. In contrast, studies evaluating the efficacy
of iodine in adults have not shown a benefit, and this may be a
result of less contact time when used as a rinse, together with the
existence of well-established and resistant biofilms. In addition,
there are contraindications to the use of povidone-iodine such
as iodine hypersensitivity, thyroid disease, and pregnancy.24

Recommendation: The use of iodine as an antimicrobial is
not recommended since there is currently little evidence of its
effectiveness in adults.

Diagnostic testing to assess caries risk in the
prosthodontic patient

Saliva flow rate

Several commercial products are available to determine salivary
flow rate. We are familiar with the Caries Risk Test (CRT,
Ivoclar Vivadent, Amherst, NY) described below. The patient
chews a paraffin pellet for 3 to 5 minutes and expectorates all
saliva into a measuring cup. The amount of saliva (in milliliters)
is measured and divided by the amount of time the pellet was
chewed to determine the milliliter per minute of stimulated
salivary flow. A flow rate of ≥1.0 ml/min is considered normal.
A level of 0.7 ml/min is low, and anything ≤0.5 ml/min is dry,
indicating severe salivary gland hypofunction.23

Bacterial testing

A number of chairside bacterial tests that provide an indication
of caries risk are available.20,23,74 The Viadent CRT bacteria
product (Ivoclar) establishes a low, medium, or high cariogenic
bacterial challenge.23 It can also be used as a motivational
tool for patient adherence with an antibacterial regimen. The
kit includes a two-sided selective media stick that assesses S.
mutans on the blue side and Lactobacilli on the green side. It
has been reported that the Lactobacilli microbiological tests are
less sensitive in predicting caries.75

Overall recommendation

All procedures and recommendations described above can be
combined to provide CAMBRA to the prosthodontic patient.
Further details of caries risk assessment and caries management
in practice can be found in Featherstone et al,23 which can be
accessed online www.cdafoundation.org/journal.

Conclusions

The patient referred for prosthodontic care is often at high risk
for caries. Treatment planning needs to include appropriate lev-
els of caries risk assessment based on patient history, clinical
examination, and chairside tests. Management of caries risk
may include patient behavioral modification, chemical control
of the biofilm, stimulation of salivary flow, and/or the supple-
ment of constituents to favor remineralization over demineral-
ization. Successful management of the patient’s caries risk will
ultimately result in more enduring prosthodontic outcomes.
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