Pediatric Dentistry 538 WEB Lecture

Cariology for the Child

Author – Dr. Norman Tinanoff

SPECIFIC OBJECTIVES:



The student should:

1.  Have a thorough knowledge of the carious process and what factors affect demineralization and remineralization.

2. Know the anatomical and age factors that affect caries activity in children. 

3. Be able to discuss the accuracy of diagnosing fissure caries and proximal caries.

4. Be able to integrate caries risk assessment concepts in developing treatment plans.
METHODOLOGY:

WEB Lecture

ASSIGNMENT: 
McDonald and Avery, 2000; Chapter 10, pages 209-217 (only)

Synopsis

Understanding the Carious Process

Historically, management of dental caries in primary and permanent teeth has involved clinical and radiographic identification of carious lesions followed 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.  However, sufficient evidence exists to recommend that dental therapy needs to address this disease both by fostering remineralization as well as restoring teeth.  Appropriate dental care in a child requires an understanding of the carious process that includes patient’s age, caries risk, prior therapy outcomes, location and extent of the lesions.  (See also McDonald and Avery pp 210-211 for a review of the carious process.)

There are important differences between primary and permanent teeth that may affect diagnosis, caries risk and therapy for primary teeth.  Most importantly, primary teeth have thinner enamel and dentin and broader proximal contacts than permanent teeth leading to increased caries susceptibility and more rapid progression of caries to the pulp.  
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Age Factor

A unique feature regarding caries management of primary teeth is that a child’s age is an important factor with regard to caries initiation and progression.  The age at which a child becomes colonized with the cariogenic bacterial group, mutans streptococci, is a critical factor for caries risk.  Mutans streptococci are believed to be particularly caries conducive because of their ability to adhere to tooth surfaces, to produce copious amounts of acid, and to survive and continue metabolism at low pH conditions.  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 attachment.  Such colonization is generally the result of transmission of these organisms from the child’s primary care giver, usually the mother.

Those teeth that are first exposed to a cariogenic environment generally will be the first to show signs of disease.  Consequently, children at high risk for early childhood caries may develop lesions on their maxillary anterior teeth soon after eruption.  If these children continue to be at high risk, they may develop fissure caries of the primary molars and later molar proximal caries.  Children with moderate caries risk may develop caries at a later age, normally fissure caries and possibly molar proximal caries.  
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In general, caries on maxillary anterior primary teeth and on the molar proximal surfaces suggest high caries activity.  See McDonald and Avery, pages 212-217 for a description of caries at various ages)

Types of Lesions

At the individual lesion level, caries progression and appropriate therapy is dependent on the site of the lesion.  Cavitated fissure lesions certainly need to be restored, but there is difficulty in the diagnosis of lesions that are not advanced.  Preventiive resin restorations and sealants have decreased the importance of the problems with diagnosis of fissure lesions.  
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Buccal-lingual smooth surface lesions, even if cavitated, may be readily amenable to preventive regimens.  
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 Cavitated proximal lesions 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 lesions.  Detection of enamel proximal lesions on bitewing radiographs may not warrant immediate surgical intervention for all children.  Many of these lesions will remain in enamel for at least 12 months, giving time for implementation and evaluation of preventive interventions without jeopardizing the integrity of the tooth.  
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Decisions for Therapy

Currently, decisions for therapy often are based on whether a tooth is diagnosed as cavitated by clinical or radiographic examination.  As discussed before, the accuracy of correctly identifying caries in permanent teeth by visual, tactile and radiographic methods is in question.  Visual identification without the use of an explorer was reported to have a sensitivity of 0.45 and specificity of 1.00.  Interestingly, bitewing radiographs identified dentin caries originating in fissures with a sensitivity of 0.93 and a specificity of 0.89.  Many radiographically detected outer dentin lesions in primary teeth also may not be cavitated.  

Newer and more sensitive methods of clinical caries diagnosis appear promising, yet at this time there is little evidence of the validity and reliability of these new approaches from human clinical trials.  Contrary to new technologies, practicing dentists can obtain feedback on false positive and false negative 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 are needed.  

In addition to determining whether a tooth is cavitated or not, caries diagnosis should attempt to estimate the more critical issue -- whether a lesion is progressing or arrested.  Currently, 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 likelihood of a patient returning for periodic recalls and depth of a lesion, an active carious lesion may require preventive and restorative therapy, whereas non-active or arrested lesions may require no therapy.  

Caries Risk Assessment

The goal of caries risk assessment in dentistry is to deliver preventive and restorative care specific to an individual patient.  An obstacle in current caries risk assessment is that few studies have attempted to determine how the application of risk indicators in dental practice affects dental health outcomes.  Presently, the best caries risk indicator is previous carious experience; yet, there is not one predictor or combination of predictors that have achieved high combinations of both positive and negative predictive values.  

In young children, the risk indicator, previous caries experience, is not particularly useful since it is important to determine caries risk before disease is manifest.  Low birth weight of a child has been suggested 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 marker for low socioeconomic situations.  Other caries risk indicators that have shown promise in preschool children are: the age that a child becomes colonized with cariogenic flora; the child’s mutans streptococci levels; baseline caries scores; presence of visible plaque on the maxillary anterior teeth; and sociodemographic factors, such as education and income of parents.  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 for primary teeth, collection of such data may be valuable for development of a child’s prevention program.  

	
	Low Risk
	Moderate Risk
	High Risk

	Caries Risk Indicators
	dmfs < ½ child’s age

no new lesions in 1 year

no white spot lesions

low titers of mutans strep.

high SES 
	dmfs >1/2  child’s age

1 or more lesions in 1 year

infrequent white spot lesions

moderate titers of mutans strep.

middle SES
	dmfs > child’s age

2 or more lesions in 1 year

numerous white spot lesions

high titers of mutans strep.

low SES

appliances in mouth

high frequency sugar consumption


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.  If at a recall 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 (e.g., appliance therapy, increase in mutans streptococci levels, increased frequency of sucrose consumption), risk status may have increased.  

Decisions for preventive therapies in primary teeth should be directed by 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 diverse groups or individuals.  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 primarily prevent caries initiation and secondarily to arrest caries progression 

Diagnostic, Preventive and Restorative Procedures Based on Caries Risk

	
	Low Risk
	Moderate Risk
	High Risk

	Diagnostic Procedures
	examination interval 12-18 months 

radiograph interval 12-24 months

initial mutans strep. evaluation
	examination interval 6-12 months 

radiograph interval 12 months

initial mutans strep. evaluation 
	examination interval 3-6 months 

radiograph interval  6-12 months

mutans strep. testing to monitor compliance

diet analysis

	Preventive Therapy
	fluoridated dentifrice


	fluoridated dentifrice

systemic fluoride supplements *

professional topical fluorides tx

sealants


	fluoridated dentifrice

systemic fluoride supplements *

professional topical fluoride tx

sealants

daily home fluoride or antimicrobials

dietary counseling and adjustments

	Restorative Therapy

	none


	monitor white spot  lesions

monitor enamel proximal lesions

restoration of progressing lesions

restoration of cavitated lesions 


	monitor white spot lesions

restoration of enamel proximal lesions

restoration of progressing lesions

restoration of cavitated lesions

aggressive treatment to minimize continued caries progression

 


· age and water supply considerations

Supplemental Reading: 

Seow WK.  Biological mechanisms of early childhood caries. Community Dent Oral Epidemiology 26 (supplement 1):  8-18

