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Abstract
The aim of this review of clinical decision making for caries management in children is
to integrate current knowledge in the field of cariology into clinically usable concepts
and procedures. Current evidence regarding the carious process and caries risk assess-
ment allows the practitioner to go beyond traditional surgical management of dental
caries. Therapy should focus on patient-specific approaches that include disease moni-
toring and preventive therapies supplemented when necessary by restorative care. The
type and intensity of these therapies should be determined utilizing clinical data as well
as knowledge of the caries process for that child. Changes in the management of dental
caries will require health organizations and dental schools to educate students, practitio-
ners, and patients in evidence- and risk-based care.(Pediatr Dent. 2002; 24:386-392)
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Historically, management of dental caries in primary
and permanent teeth has involved clinical and ra-
diographic identification of carious lesions fol-

lowed by surgical intervention to remove and restore affected
enamel and dentin. Only modest changes over the years have
occurred in this surgical approach to dental caries treatment.
Appropriate dental care in a child requires an understand-
ing of the carious process that includes: (1) location and
extent of the lesions, (2) patient’s age, (3) assessment and
reassessment of disease activity, (4) prior therapy outcomes,
(5) natural history of caries progression, and (6) preferences
and expectations of guardians and practitioners (Fig 1). In
this model, a child who has been identified as being at low
risk for dental caries may need few diagnostic procedures
and preventive therapies. Conversely, a child that is caries
active may require frequent diagnostic procedures, inten-
sive preventive therapies and restorative interventions.

Factors in decision making

Natural history of caries

A unique feature regarding caries management in children
is the age of the child.

The earlier that a child becomes colonized with the cari-
ogenic bacterial group, mutans streptococci, the greater is
the child’s caries risk.1,2 Mutans streptococci are believed to
be particularly caries conducive because of their ability to

adhere to tooth surfaces, produce copious amounts of acid,
survive and continue metabolism at low pH conditions.3

Permanent colonization of a child’s oral cavity with mutans
streptococci can occur only after tooth eruption because
mutans streptococci requires a non-shedding surface for at-
tachment.4 Such colonization is generally the result of
transmission of these organisms from the child’s primary
caregiver, usually the mother.5

Those teeth that are first exposed to a cariogenic envi-
ronment generally will be the first to show signs of disease.
Consequently, children at high risk for early childhood car-
ies may develop lesions on their maxillary anterior teeth soon
after eruption.6 If these children continue to be at high risk,
they may develop fissure caries of the primary molars and,
later, molar proximal caries.7 Children with moderate car-
ies risk will develop caries at a later age, normally molar
fissure caries and possibly molar proximal caries.6,8 In gen-
eral, caries on maxillary anterior primary teeth and on the
molar proximal surfaces suggests high caries activity.

At the individual lesion level, caries progression is depen-
dent on the site of the lesion and level of risk and disease
activity, as well as age. Buccal-lingual smooth surface lesions,
even if cavitated, may be readily amenable to preventive
regimens, while cavitated fissure or cavitated proximal le-
sions may need restorative therapy to limit progression.
Caries activity can be assessed by observing the speed of
progression of existing lesions or the incidence of new le-
sions.

Position Paper
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Four articles were located that examined caries progres-
sion of proximal lesions in primary teeth (Table 1). Even
though 3 are confounded by the presence of preventive re-
gimes, results are similar among studies with 72%-81% of
lesions remaining in enamel after 1 year. In the fourth study,
proximal lesion progression through primary tooth enamel
in high-risk subjects not receiving fluoride took approxi-
mately 1.5 years. In low-risk children receiving regular
topical fluoride therapy, progression took 3.5 years.10

Nine articles were identified that examined lesion pro-
gression of proximal caries in permanent teeth of children
(Table 2). These studies showed that proximal lesion pro-
gression was even slower than in primary teeth. In the
majority of these reports, radiographically evident enamel
lesions remained in enamel for more than 1 year, with sev-
eral studies showing that lesions remain in enamel after 3
years. Thus the accumulated evidence suggests that radio-
graphic proximal lesions limited to the enamel may not
require immediate surgical intervention, and sufficient time
exists to implement and longitudinally evaluate preventive
interventions.

Diagnosis

Decisions for therapy of-
ten are based on whether
a tooth is diagnosed as
cavitated by clinical or ra-
diographic examination.
The accuracy of correctly
identifying fissure caries
in permanent teeth by vi-
sual and tactile methods is
in question. In general,
the commonly used vi-
sual-tactile technique has
low sensitivity (ability to
correctly identify a tooth
with caries), but high
specificity (ability to cor-
rectly identify a tooth
without caries).22 Only 1
article was located that ad-
dressed the validity of the
diagnosis of fissure caries
in primary teeth.23 Visual
identification without the
use of an explorer was
reported to have a sensi-
tivity of 0.45 and a
specificity of 1.00. Inter-
estingly, bitewing radio-
graphs identified dentin
caries originating in fis-
sures with a sensitivity of
0.93 and a specificity of
0.89.

Three articles were lo-
cated that examined the

validity of radiographic proximal caries diagnosis in primary
teeth. The majority of enamel lesions detected on radio-
graphs are not cavitated and are not detectable clinically;24

and, in conflict with traditional understanding, many lesions
that appear radiographically to be in the outer dentin also
may not be cavitated (Table 3).

Newer and more sensitive methods of clinical caries de-
tection, such as laser fluorescence, fiber optic trans-
illumination, and electrical conductivity, appear promising;
yet, at this time, there is little evidence of the validity and
reliability of these new approaches from human clinical tri-
als.28 Contrary to new technologies, practicing dentists can
obtain feedback on false positive and false negative visual-
tactile diagnoses when they instrument a tooth. If a surgical
intervention is justified on questionable lesions in a child,
the tooth most likely to be carious may be opened and the
diagnosis confirmed. This technique can determine whether
interventions on other teeth in that child are needed.29 There
also is evidence that a carious lesion sealed from the oral en-
vironment do not progress, and, therefore, inadvertent

Fig 1. A concept of clinical decision making for caries management for children
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covering of undetected caries
with pit and fissure sealant will
not cause harm provided the
sealant remains intact.30,31

In addition to determining
whether a tooth is cavitated or
not, caries diagnosis should at-
tempt to estimate the more
critical issue—whether a lesion
is progressing or arrested. Cur-
rently, longitudinal evaluation
of lesion progression at periodic
recall visits is the best method to
determine lesion activity and
progression. Along with other
information, such as the likeli-
hood of a patient returning for
recall visits and depth of a le-
sion, an active carious lesion
may require preventive and re-
storative therapy, whereas
non-active or arrested lesions
may require no therapy. Such
patient- and tooth-specific
evaluations of caries diagnosis
and progression will require
changes from current practice
since longitudinal information
has been reported not to change
dentists’ decision-making pro-
cess.32

Caries risk assessment

The goal of caries risk assess-
ment in dentistry is to deliver
preventive and restorative care
specific to an individual
patient’s needs. A current ob-
stacle for clinical imple-
mentation of caries risk assess-
ment is the lack of research
studies investigating how the
application of risk assessment
methodologies affect future
dental health outcomes. Fur-
thermore, there is not one caries
risk factor or combination of
factors that have achieved high
combinations of both positive
and negative predictive values,33

although previous carious expe-
rience remains the best
indicator of future caries devel-
opment.

In young children, previous
caries experience is not particu-
larly useful since it is important
to determine caries risk before

Year Author N Age at start % of radiographically Lesion progression
and country visable enamel lesions in months

remaining in enamel

1981 Craig et al9 54 6-8 y First primary molar:
Australia 81% after 1 y

81% after 2 y
Second primary molar:

72% after 1 y
69% after 2 y

1984 Shwartz et al10 217 Swedish: Sweden, bi-weekly fluoride,
Sweden and US 10-11 y (hi/lo risk):

(at end) 11/15 mo from outer
US: to inner enamel

4-17 y 15/25 mo from inner enamel
(at end)  to dentine

US: no fluoride, (hi/lo risk):
9/16 mo from outer

to inner enamel
10/9 mo from inner
enamel to dentine

1992 Solanki 50 5 y 73% of outer lesions after 1 y
and Sheiham11  34% of inner lesions after 1 y

England  60% of any enamel lesion after 1 y

1992 Peyron et al12 468 3-4 y 78% of outer lesions after 1 y
Sweden  55% of outer lesions after 2 y

29% of inner lesions after 1 y

Table 1. Evidence of the Rate of Progression of Proximal Caries in Primary Teeth

Year Author N Age % of radiographically Lesion progression
and country at start visable enamel lesions in months

remaining in enamel

1976 Zamir et al13 51 14-15 y 80% of outer lesions 13.6 mo from outer
Israel after 2 y to inner enamel

50% of inner lesions 12.8 mo from inner
after 2 y enamel to dentine

1973 Berman and Slack14 353 11 y 52% of lesions after 3 y
 England

1975 Haugejorden 40 13-15y 78% of outer lesions after 1 y
and Slack15  60% of inner lesions after 1 y

England

1981 Powell et al16 307 12-14 y Non-fluoride:
(1963 data) 16 mo from outer to inner enamel

Australia Fluoride (bi-annual and toothpaste):
34 mo from outer to inner enamel

1984 Grondahl et al17 135 13 y 82% of outer lesions after 3 y
Sweden 45% of inner lesions after 3 y

1989 Bille and 278 13 y 90% of outer lesions after 2 y
Carstens18 79% of inner lesions after 2 y
Denmark

1990 Lervik et al19 65 14-15 y 19 mo from outer to inner enamel
Norway 22 mo from inner

enamel to dentine

1997 Hintze20 219 14 y 69% of lesions after 3 y
Denmark

1997 Lawrence and 290 12-16 y Fluoridated areas:
Sheiham21 99% of outer lesions after 1 y

 Brazil 89% of inner lesions after 1 y
Non-fluoridated areas:

98% of outer lesions after 1 y
87% of inner lesions after 1 y

Table 2. Evidence of the Rate of Progression of Proximal Caries in Permanent Teeth
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disease is manifest. Low birth weight of a child has been sug-
gested as a caries risk indicator for primary teeth, either
because it is associated with enamel hypoplasia and other
enamel defects or indirectly because it is a marker for low
socioeconomic situations.34 Other caries risk indicators that
have shown promise in preschool children are: (1) the age
that a child becomes colonized with cariogenic flora,1,2,35,36

(2) the child’s mutans streptococci levels,37,38 (3) baseline car-
ies scores,39,40 (4) presence of visible plaque on the maxillary
anterior teeth,41 and (5) sociodemographic factors such as
education and income of parents.42 Even though systemic
and topical fluoride exposure, tooth brushing behavior,
bottle use and diet currently have not been shown to be good
caries risk indicators, collection of such data may be valu-
able for development of a child’s prevention program. Table
4 lists caries risk indicators that the AAPD Restorative Den-
tistry Conference believed important to assess.

Besides determining caries risk at screening or initiation
of therapy, ongoing reassessment of a child’s caries risk at
recall visits allows for better appraisal of caries activity and
refinement of decisions for caries management. If, at a re-
call visit, existing lesions have not progressed and new lesions
are not detected, caries activity may be considered to have
decreased. If there are increased numbers of new lesions
detected or there are changes in the oral environment (eg,
appliance therapy, increase in mutans streptococci levels, in-
creased frequency of sucrose consumption), risk status may
have increased.

Parent and practitioner preferences

The responsible parent(s), with the advice of the dental pro-
fessional, is the one who must make decisions for dental
therapy. In many cases, as a result of past experiences, the
parent assumes that only surgical techniques can treat den-
tal caries. The dental professional is obliged to inform the
parent about alternative therapies based on scientific evidence,

results of risk assessment
analysis, expected outcomes,
and cost. Enabling the parent
to be an active participant in
choosing preventive and re-
storative therapies should
produce better parent and
patient compliance.43

Besides the obligation of
thorough informed consent
for therapy decisions, a den-
tal professional may by
training, capability, or prefer-
ences favor certain thera-
peutic approaches. Such pref-
erences also need to be
considered in therapy deci-
sions because provider
preferences will affect out-
comes. These preferences

should change over time as a result of scientific progress and
the practitioner’s continued learning and self-evaluation of
outcomes.

Preventive therapy
Decisions for preventive therapy should be based on an
understanding of risk indicators for the child. Very often,
there is little discrimination on the intensity and type of
preventive therapies that are prescribed to groups or indi-
viduals. Risk-based therapy assumes that there will be little
benefit of preventive therapies for those children who are
at low risk for dental caries. Conversely, children at high
risk require intense prevention to prevent caries initiation
and to arrest caries progression.

If the fluoride content of water is suboptimal or un-
known, the drinking water can be analyzed for fluoride
content and systemic fluoride supplementation can be rec-
ommended considering water fluoride content and the
child’s age.44,45 However, there is a growing body of litera-
ture showing that children, whether living in a fluoridated
or nonfluoridated area, ingest some fluoride from dentifrice,
beverages and foods.46 Also, there is an association of den-
tal fluorosis in the permanent teeth with fluoride
supplement use.47,48 Perhaps fluoride supplements should be
prescribed only to children from non-fluoridated commu-
nities, who are identified as being at moderate or high caries
risk,49 and whose parents understand the risks and benefits
of fluoride supplements.

The most widely used method of applying fluoride topi-
cally is by means of dentifrice. Daily/twice-daily fluoride
exposure through the controlled use of fluoridated denti-
frice is now considered a major approach in the reduction
of dental caries.50 Additionally, professional topical fluoride
therapies, home fluoride mouth rinses and concentrated
tray/brush-on therapies have had a long history of use to
prevent dental caries. Except for recommending regular use

Table 3. Evidence of the Validity of Bitewing
Diagnosis of Proximal Caries in Primary Teeth

Year Author and N Age Outcome
country

1992 Pitts and 211 pts with 5-15 y Lesions clinically cavitated:
Rimmer25 756 proximal surfaces 2% of lesions in outer half of enamel
Scotland  with 380 lesions 3% of lesions in inner half of enamel

28% of lesions in outer half of dentin
96% of lesions in inner half of dentin

(50% of any dentin lesions)

1996 De Araujo et al26 20 pts with 3-10 y Lesions clinically cavitated:
Brazil 320 proximal surfaces 6% of lesions in outer half of enamel

with 72 lesions (only 3 lesions were radio-
graphically in inner enamel)

84% of lesions in dentin

1996 Nielsen et al27 72 proximal surfaces NR Lesions clinically cavitated:
Denmark with 43 lesions 11% of lesions in outer half of enamel

14% of lesions in inner half of enamel
63% of lesions in dentin
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of fluoridated dentifrices, pro-
fessionally applied and
home-use fluoride products
should be recommended based
on a child’s caries risk.

The role of sugar in the den-
tal caries process has been
derived from numerous epide-
miological, laboratory and
clinical studies. In preschool
children, high frequency sugar
consumption, including its con-
sumption by means of a baby
bottles or sippy cups, has been
implicated in early childhood
caries.51 For those individuals at
high risk for caries, controlling
of high frequency sugar con-
sumption appears to be a
reasonable component of a car-
ies prevention program. Yet,
there is presently no evidence
demonstrating the effectiveness of dietary counseling pro-
cedures on caries reduction in children.

Poor oral hygiene also is widely believed to be a contribu-
tor to caries activity. Thus, tooth brushing, flossing and
professional tooth cleaning have long been considered a
basic component of programs aimed at preventing dental
caries. Yet, literature reviews on this topic have not found a
relationship between dental plaque scores and dental caries
prevalence, or between brushing with nonfluoridated tooth-
paste and dental caries prevalence.52 Regular tooth brushing,
nevertheless, should be encouraged at least as a delivery sys-
tem for the fluoride dentifrice.50

Restorative therapy
Currently, the practice of dentistry primarily utilizes a sur-
gical model of care. Restoration of teeth due to caries still
occupies substantial curriculum in dental schools and clini-
cal time in dental practices. However, dental care should
be based on preventive services and supplemented by restor-
ative therapy only when indicated. Restorative therapy is a
non-reversible procedure that makes a tooth susceptible to
fracture and additional decay.53 This is particularly an issue
in children, as longevity of restorations is less in the primary
dentition than in the permanent dentition and reduced in
younger than in older children.54 However, restorative
therapy is necessary to eliminate cavitations when dental
plaque removal from the tooth is difficult, when there is a
high level of caries not reversed by preventive therapies, or
when monitored white spots and small lesions show pro-
gression to cavitation. Additionally, restorations of teeth are
essential where there is need to restore tooth integrity to
prevent space loss or disease progression into the dental pulp.

Children at low risk may not need any restorative
therapy. Children at moderate risk may require restoration
of progressing and cavitated lesions, while white spot and

enamel proximal lesions should be treated by preventive
techniques and monitored for lesion progression. Children
that remain at high risk, however, may require earlier re-
storative intervention of enamel proximal lesions as well as
intervention of progressing and cavitated lesions to mini-
mize continual caries development. In such high-risk cases,
more aggressive treatment of primary teeth with stainless
steel crown restorations may be better over time than
multisurface intracoronal restorations.55,56

Summary
The scientific basis for caries diagnosis, risk assessment and
preventive and restorative therapy for children requires fur-
ther development and continued validation. Most needed
are longitudinal studies examining the integration of risk
assessment with preventive and restorative therapies. Nev-
ertheless, sufficient evidence exists to allow practitioners to
transcend traditional surgical management of dental caries.
Current information on the dynamic nature of the carious
process and risk assessment allows increased emphasis on
patient-specific approaches that include disease monitoring
and prevention as well as restorative therapies.

Recommendations
The dental literature supports:

1. The goal of caries risk assessment is to deliver patient-
specific diagnostic, preventive and restorative services
based on an individual patient’s needs.

2. The following caries risk factors need to be considered:
present and past caries activity; socioeconomic status;
sealant status; mutans streptococci levels; fluoride ex-
posure; sugar consumption; special needs; and parent/
sibling caries activity.

3. Dental caries management includes individualized pre-
vention and restorative therapy.

Risk indicators Low Moderate High

Present caries activity None New lesion(s) New lesion(s)
within 2 years  within 1 year

Past caries dmfs<half the dmfs>half the dmfs>child’s age
child’s age  child’s age

Demineralized areas None <4 white spot lesions >4 white spot lesions

Mother’s caries activity None Low High

Sibling caries activity None Low High

Socioeconomic status >200% poverty 100-200% poverty <poverty

Mutans streptococci levels Low Moderate High

Water fluoridation Optimal Suboptimal Suboptimal

Sugar consumption (including With meals 1-3 times >3 times
bottle and sippy cup use)  between meals  between meals

Dental home Established Irregular use None

Other high risk factors Appliances in mouth
Special needs children

Table 4. Children’s Caries Risk Indicators Suggested by
the AAPD Restorative Dentistry Consensus Conference



Decision making for caries managementPediatric Dentistry – 24:5, 2002 Tinanoff, Douglass    391

Acknowledgments
This manuscript has been adapted from a presentation at the
NIDCR Consensus Development Conference on Dental
Caries, March 26-28, 2001, and from the conference publi-
cation (J Dent Ed. 2001;65:1133-1142) (with permission).

References
1. Alaluusua S, Renkonen O-V. Streptococcus mutans es-

tablishment and dental caries experience in children
from 2 to 4 years old. Scand J Dent Res. 1983;91:453-457.

2. Köhler B, Andréen I, Jonsson B. The earlier the colo-
nization by mutans streptococci, the higher the caries
prevalence at 4 years of age. Oral Microbiol Immunol.
1988;3:14-17.

3. Tanzer JM, Livingston J. The microbiology of primary
dental caries in humans. J Dent Educ. 2001;65:1028-1037.

4. Berkowtiz RJ, Jordan HV, White G. The early estab-
lishment of Streptococcus mutans in the mouths of
infants. Arch Oral Biol. 1975;20:171-174.

5. Berkowitz RJ, Turner J, Green P. Primary oral infec-
tion of infants with Streptococcus mutans. Arch Oral
Biol. 1980;25:221-224.

6. Douglass JM, Tinanoff N, Tang JMW, Altman DS.
Dental caries patterns and oral health behaviors in Ari-
zona infants and toddlers. Community Dent Oral
Epidemiol. 2001;29:14-22.

7. Johnsen D, Gerstenmaier JH, DiSantis TA, Berkowitz
RJ. Susceptibility of nursing-caries children to future
approximal decay. Pediatr Dent. 1986;8:168-170.

8. Johnsen D. The preschool “passage”: An overview of
dental health. Dent Clin North Am. 1995;39:695-707.

9. Craig GG, Powell KR, Cooper MH. Caries progres-
sion in primary molars: 24-month results from a
minimal treatment program. Community Dent Oral
Epidemiol. 1981;9:260-265.

10. Shwartz M, Grondahl H-G, Pliskin JS, Boffa J. A lon-
gitudinal analysis from bitewing radiographs of the rate
of progression of approximal carious lesions through hu-
man dental enamel. Arch Oral Biol. 1984;29:529-536.

11. Solanki GC, Sheiham A. Progression of proximal caries
in primary teeth in relation to radiographic scoring
codes. Community Dent Oral Epidemiol. 1992;20:60-63.

12. Peyron M, Matsson L, Birkhed D. Progression of
approximal caries in primary molars and the effect of
Duraphat treatment. Scand J Dent Res. 1992;100:314-318.

13. Zamir T, Fisher D, Fishel D, Sharav Y. A longitudinal ra-
diographic study of the rate of spread of human approximal
dental caries. Archs Oral Biol. 1976;21:523-526.

14. Berman DS, Slack GL. Caries progression and activ-
ity in approximal tooth surfaces. A longitudinal study.
Br Dent J. 1973;134:51-57.

15. Haugejorden O, Slack GL. Progression of approximal
caries in relation to radiographic scoring codes. A pi-
lot study. Acta Odontol Scand. 1975;33:211-217.

16. Powell KR, Barnard PD, Craig GG. Effect of stannous
fluoride treatments on the progression of initial lesions

in approximal surfaces of permanent posterior teeth.
J Dent Res. 1981;60:1648-1654.

17. Grondahl HG, Andersson B, Torstensson T. Caries
increment and progression in teenagers when using a
prevention- rather than restoration-oriented treatment
strategy. Swed Dent J. 1984;8:237-242.

18. Bille J, Carstens K. Approximal caries progression in
13- to 15-year-old Danish children. Acta Odontol Scand.
1989;47:347-354.

19. Lervik T, Haugejorden O, Aas C. Progression of pos-
terior approximal carious lesions in Norwegian
teenagers from 1982 to 1986. Acta Odont Scand.
1990;48:223-227.

20. Hintze H. Caries behaviour in Danish teenagers: a lon-
gitudinal radiographic study. Int J Paediatr Dent. 1997;
7:227-234.

21. Lawrence HP, Sheiham A. Caries progression in 12-
to 16-year-old school children in fluoridated and fluo-
ride-deficient areas in Brazil. Community Dent Oral
Epidemiol. 1997;25:402-411.

22. Bader JD, Shugars DA, Bonito AJ. Systematic reviews
of selected dental caries diagnostic and management
methods. J Dent Educ. 2001;65:960-968.

23. Ketley CE, Holt RD. Visual and radiographic diagnosis
of occlusal caries in first permanent molars and in sec-
ond primary molars. Br Dent J. 1993;174:364-370.

24. Kidd EA, Pitts NB. A reappraisal of the value of the
bitewing radiograph in the diagnosis of posterior
approximal caries. Br Dent J. 1990;169:195-200.

25. Pitts, NB, Rimmer PA. An in vivo comparison of ra-
diographic and directly assessed clinical caries status of
posterior approximal surfaces in primary and perma-
nent teeth. Caries Res. 1992;26:146-152.

26. de Araujo FB, de Araujo DR, dos Santos CK, de Souza
MA. Diagnosis of approximal caries in primary teeth:
radiographic versus clinical examination using tooth
separation. Am J Dent. 1996;9:54-56.

27. Nielsen LL, Hoernoe M, Wenzel A. Radiographic de-
tection of cavitation in approximal surfaces of primary
teeth using a digital storage phosphor system and con-
ventional film, and the relationship between cavitation
and radiographic lesion depth: an in vitro study. Int J
Paediatr Dent. 1966;6:167-172.

28. Stookey G, Gonzalez-Caberzas C. Emerging methods
of caries diagnosis. J Dent Educ. 2001;65:1001-1006.

29. Rosentiel SF. Clinical diagnosis of dental caries: a
North American perspective. J Dent Educ. 2001; 65:
979-984.

30. Handelman SL. Therapeutic use of sealants for incipi-
ent or early carious lesions in children and young
adults. Proc Finnish Dental Soc. 1991;87:463-475.

31. Mertz-Fairhurst EJ, Curtin JW, Ergle JW, Rueggeberg
FA, Adair SM. Ultraconservative and cariostatic sealed
restorations: results at year 10. JADA. 1998;129:55-66.

32. Thylstrup A, Bille J, Qvist V. Radiographic and ob-
served tissue changes in approximal carious lesions at



392    Tinanoff, Douglass Pediatric Dentistry – 24:5, 2002Decision making for caries management

the time of operative treatment. Caries Res. 1986;
20:75-84.

33. Zero D, Fontana M, Lemmon AM. Clinical applica-
tion and outcomes of using indicators of risk in caries
management. J Dent Educ. 2001;65:1126-1132.

34. Burt BA, Pai S. Does low birthweight increase the risk
of caries? A systematic review. J Dent Educ. 2001;
65:1024-1028.

35. Thibodeau EA, O’Sullivan DM, Tinanoff N. Mutans
streptococci and caries prevalence in preschool chil-
dren. Community Dent Oral Epidemiol. 1993;
21:288-291.

36. Grindefjord M, Dahllof G, Nilsson B, Modeer T. Pre-
diction of dental caries development in 1-year old
children. Caries Res. 1995;29:343-348.

37. Thibodeau EA, O’Sullivan DM. Salivary mutans strep-
tococci and the incidence of caries in preschool
children. Caries Res. 1995;29:148-153.

38. Litt MD, Reisine S, Tinanoff N. Multidimensional
causal model of dental caries development in low-in-
come preschool children. Public Health Rep. 1995;
110:607-617.

39. Holbrook WP, de Soet JJ, de Graaff J. Prediction of
dental caries in preschool children. Caries Res.
1993;27:424-430.

40. O’Sullivan DM, Tinanoff N. Maxillary anterior car-
ies associated with increased caries in other teeth. J Dent
Res. 1993;72:1577-1580.

41. Alaluusua S, Malvivirta R. Early plaque accumulation–
a sign of caries risk in young children. Community Dent
Oral Epidemiol. 1994;22:273-276.

42. Tang J, Altman DS, Robertson D, O’Sullivan DM,
Douglass JM, Tinanoff N. Dental caries prevalence and
treatment levels in Arizona preschool children. Public
Health Rep. 1997;112:319-329.

43. Domoto P, Weinstein, Leroux, B, Koday M, Ogura
S, Iatridi-Roberson I. White spots caries in Mexican-
American toddlers and parental preference for various
strategies. ASDC J Dent Child. 1994;61:342-346.

44. American Dental Association. New fluoride schedule
adopted. ADA News. May 16, 1994;25:12.

45. American Academy of Pediatrics, Committee on Nu-
trition. Fluoride supplementation for children: interim
policy recommendation. Pediatrics. 1995;95:777.

46. Levy SM, Guha-Chowdhury N. Total fluoride intake
and implications for dietary fluoride supplementation.
J Pub Health Dent. 1999;59:211-223.

47. Burt, BA. The case for eliminating the use of dietary
fluoride supplements for young children. J Public
Health Dent. 1999;59:269-274.

48. Pendrys DG. Risk of enamel fluorosis in
nonfluoridated and optimally fluoridated populations:
considerations for the dental professional. JADA.
2000;13:746-755.

49. American Dental Association’s Council of Access, Pre-
vention and Interprofessional Relation. Treating caries
as an infectious disease. JADA. 1995;126:4S-12S.

50. Treasure E. Methods of stopping or reversing early cari-
ous lesions fluoride: a European perspective. J Dent
Educ. 2001;65:1073-1077.

51. Tinanoff N, Palmer C. Dietary determinants of den-
tal caries in preschool children. J Pub Health Dent.
2000;60:197-206.

52. Sutcliffe P. Oral cleanliness and dental caries. In:
Murray JJ, ed. The Prevention of Oral Disease. 3rd ed.
Oxford: Oxford University Press; 1996.

53. Eriksen HM, Bjertness E, Hansen BF. Cross-sectional
clinical study of quality of amalgam restorations, oral
health and prevalence of recurrent caries. Community
Dent Oral Epidemiol. 1986;14:15-18.

54. McCoomb D. Systematic review of conservative op-
erative caries management strategies. J Dent Educ.
2001;65:1154-1161.

55. Messer LB, Levering NJ. The durability of primary
molar restorations: II. Observations and prediction of
success of stainless steel crowns. Pediatr Dent. 1988;
10:81-85.

56. Randall RC, Vrijhoef MM, Wilson MH. Efficacy of
preformed metal crowns vs amalgam restorations in
primary molars: a systematic review. JADA.
2000;131:337-343.


