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Theme of lesson: Estimation of prevalence and intensity of dental caries in children. Registration caries indices (CFE, cf+CFE) of teeth and surfaces .

Use in practice.

GENERAL GOAL : Explain effective use of dental explorers for detection of hard deposits and tooth anatomy. 

SPECIFIC OBJECTIVES:Discuss the etiology of caries and techniques used in caries detection.

Caries Process
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The surface layer is intact but the zone of demineralized enamel can be noted beneath the intact surface layer.  Calcium and phosphate are lost from the tooth (enamel and dentin) during the demineralization process and may be either precipitated together somewhere else in the tooth or lost to the mouth via the plaque and saliva.

Microscopic Examination of the Demin/Remin Process

To understand the concept we can examine this lesion that has been prepared for microscopic examination.  We can easily note the outer layer, the surface layer, and the inner demineralized area termed a subsurface lesion.
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Polarized-light micrograph (in water) of an early enamel subsurface lesion.  Blue area is normal enamel and surface zone over lesion.  Brown area is the early lesion.  (Image provided by:  Dr. James Wefel)

The calcium and phosphate are dissolved from the crystals in a complex environment.  The concept of a "critical pH" is the situation under which this net loss occurs.  Previously this was thought to be a fixed value, but it is now accepted that it is rather a value that is inversely proportional to the calcium and phosphate concentrations in solution in the localized environment.4  Larsen and Pierce5 developed a computer program for examining the solubility of enamel.  Small pH changes around a pH of 4 were demonstrated to have strong impacts on demineralization potential and cH+.

What has actually happened?  Acids diffuse through the interprismatic rod substance and travel along the rod margin to an area of lowered fluoride content.  (Note:  the outer 10 microns of enamel holds a higher concentration of fluoride.)

The standard methods for caries diagnosis in the past were the dental "visual/tactile" examination together with conventional film radiography.  Slowly, fiber-optic transillumination became a regular clinical adjunct for caries examination in the clinical setting.  In the past decade laser fluorescence for pit and fissure caries has become a commonplace clinical instrument.  Fiber-optic transillumination has advanced to the DIFOTI.  DIFOTI is a trademarked name which has been taken from "Digital Imaging Fiber-Optic Trans-Illumination".  This system and has been available for clinical use for a number of years.  Similar advancing caries detection methods include electrical resistance and Quantitative Laser Fluorescence or QLF.  Conventional radiography is slowly giving way to various forms of digital radiography and some advances in quantitative digital radiography may not be far off.  The NIH caries management symposium cited earlier15 addressed various methods of early detection and caries measurement, but the evidence for implementing most of these fell short of what would be convincing.  

The concept, however, is key to making early clinical assessments of lesions that can be stopped before they are irreversible and need restoration.  It is even more exciting to consider the concept of being able to detect the caries lesions in their very early stages and have quantitative measurements of their condition.  The object is then to apply "remineralization" therapy to reverse the lesions through products such as fluoridated toothpastes which has documented support for their clinical effectiveness, while using quantitative early detection methods to assess the progress of our therapy.  Specific recommendations for patients, or even specific lesions, could be made and monitored for effectiveness long before intervention with a restoration would be necessary.

Digital Radiography

Various digital radiographic instruments have been commonplace in clinical practice for many years.  The various approaches will not be addressed in this course, but they are addressed in many publications and forums for "technology" in dental practice.  An article by Parks and Williamson16 available in electronic format in the Journal of Contemporary Dental Practice reviews current radiographic approaches using digital radiography.  Publications are growing in number that demonstrate superiority of digital radiographic systems over conventional radiographic film.  One such article17 presents evidence for phosphor plates significantly improving accuracy of caries diagnosis while reducing observer variability.  Jacobsen et al.18 recently compared four different digital radiographic systems using histologic measures to relate to 4 trained clinicians.  Two of the systems were determined to be more accurate than the other two for caries depth measurement.  More studies of this nature are needed to help guide clinical practitioners in the selection of the approach that they wish to use in diagnosis of early caries in the clinical setting.  An example of a digital bitewing radiograph and the clinical sensor are provided below to illustrate the presence of carious lesions.

Quantitative Light-induced Fluorescence (QLF™)

This caries detection system takes advantage of tooth fluorescence to record images that can be analyzed to obtain data on:  lesion Area (Area in mm2), lesion depth expressed in percentile fluorescence loss (DF in %), and lesion volume (DQ in mm2%) and bacterial activity in terms of percentile increase of red fluorescence (DR).
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 The Inspektor™ Pro QLF camera system: 

INDEXES OF CARIES

Enamel chalky spots and opacities manifesting it abnormalities

This enamel pathology presents the greatest difficulties in diagnostic even for highly-qualified specialists. A certain level of clearness into the matter has been brought up with the results of the work performed by FDI experts. They proposed the modified developmental defects of enamel (DDE) index, which was later included into the WHO guide on oral diseases epidemiological surveys. This index indicates different enamel abnormalities, classified into one of three types on the basis of their appearance. They vary in their extent, position on the tooth surface, and distribution within the dentition. 

For entries at this section of the form use is made of the following codes: 

0 - Changes of enamel are absent.

1 - Demarcated opacity. In enamel of normal thickness and with an intact surface, there is an alteration in the translucency of the enamel, variable in degree. It is demarcated from the adjacent normal enamel with a distinct and clear boundary and can be white, cream, yellow or brown in color.

2 - Diffuse opacity. Also an abnormality involving an alteration in the translucency of the enamel, variable in degree, and white in color. There is no clear boundary between the adjacent normal enamel and the opacity can be linear or patchy or have a confluent distribution.

3 - Hypoplasia. A defect involving the surface of the enamel and associated with a reduction in the thickness of the enamel. It can occur in the form of: 

(a) pits—single or multiple, shallow or deep, scattered, or in rows arranged horizontally across the tooth surface; 

(b) grooves—single or multiple, narrow or wide (max. 2 mm); or

(c)    partial or complete absence of enamel over a considerable area of dentine. 

4 - Other enamel defects.

Such developmental defects of enamel as focal opacity and different types of hypoplasia are not always easy to describe, so the examiners are recommended to use color photos of this pathological changes taken by the authors of this index for identification. Clinical assessment of the index is performed by examination on the buccal surfaces only and coded in boxes 43-52. If any teeth are missing, the corresponding code (9) is entered to the boxes. 

Buccal surfaces, i.e. from the incisal edges or cuspal points to the gingiva and from the mesial to the distal embrasure, should be inspected visually for defects at the following teeth: 

	 
	 
	14
	13
	12
	11
	21
	22
	23
	24
	 
	 

	46
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	36


Any gross plaque or food deposits should be removed and the tooth surface should be treated with water jet. Specific areas of concern in differentiating between enamel opacities and other changes in dental enamel are: (a) white spot decay; and (b) white cuspal and marginal ridges on premolar and molar teeth and, occasionally, on lateral incisors. If there is any doubt about the presence of an abnormality, the tooth surface should be scored "normal" (code 0). Similarly, a tooth surface with a single abnormality less than 1mm in diameter should be scored "0". Any abnormality that cannot be readily classified into one of the three basic types should be scored "other defects" (code 4). A tooth should be regarded as present once any part of it has penetrated the mucosa and any abnormality present on the erupted portion should be recorded. If more than two-thirds of a tooth surface is heavily restored, badly decayed or fractured, it should not be examined (code 9 is to be entered).

Code 1 and (В). Decayed crown. 

Caries is recorded as present when a lesion in a pit or fissure, or on a smooth tooth surface, has an unmistakable cavity, undermined enamel, or a detectably softened floor or wall. A tooth with a temporary filling, or one which is sealed (code 6 (F)) but also decayed, should also be included in this category. In cases where the crown has been destroyed by caries and only the root is left, the caries is judged to have originated on the crown and therefore scored as crown caries only. The CPI probe should be used to confirm visual evidence of caries on the occlusal, buccal and lingual surfaces. Where any doubt exists, caries should not be recorded as present.

Root caries recorded as present when a lesion feels soft or leathery to probing with the CPI probe. If the root caries is discrete from the crown and will require a separate treatment, it should be recorded as root caries. For single carious lesions affecting both the crown and the root, only the likely site of origin of the lesion should be recorded as decayed. 

Code 2 and (С). Filled, with decay. 

This code is registered, when a tooth has one or more permanent restorations and one or more areas that are decayed. No distinction is made between primary and secondary caries (i.e. the same code applies whether or not the carious lesions are in physical association with the restoration(s)).  A root is considered filled, with decay, when it has one or more permanent restorations and one or more areas that are decayed. 

Code 3 and (D). Filled, no decay. 

A tooth that has been crowned because of previous decay is recorded in this category. A tooth that has been crowned for reasons other than decay, e.g. a bridge abutment, is coded 7 (G). A root is considered filled, without decay, when one or more permanent restorations are present and there is no caries anywhere on the root. For any restoration involving both the crown and the root, the most likely site of the primary carious lesion is recorded with this code. When it is not possible to judge the site of origin, both the crown and the root should be recorded as “filled with no decay”.

Code 4 and (Е). Missing tooth, as a result of caries

This code is used for permanent or primary teeth that have been extracted because of caries and is recorded under coronal status. For missing primary teeth, this score should be used only if the subject is at an age when normal exfoliation would not be a sufficient explanation for absence.

Code 5 and (‑). Permanent tooth missing, for any other reason 

This code is used for permanent teeth judged to be absent congenitally, or extracted for orthodontic reasons or because of periodontal disease, trauma, etc. The root status of a tooth scored 5 should be coded "7" or "9".

Code 6 and (F). Fissure sealant

This code is used for teeth in which a fissure sealant has been placed on the occlusal surface. If a tooth with a sealant has decay, it should be coded as 1 or B. 

Code 7 and (G). Bridge abutment, special crown or veneer

This code is used under coronal status to indicate that a tooth forms part of a fixed bridge, i.e. is a bridge abutment. This code can also be used for crowns placed for reasons other than caries and for veneers or laminates covering the labial surface of a tooth on which there is no evidence of caries or a restoration. Missing teeth replaced by bridge pontics are coded 4 or 5 under coronal status, while root status is scored 9. As for an implant, this code is used under root status to indicate that an implant has been placed as an abutment.

Filling-in an oral-health survey  form 

Survey managers should provide for sufficient amount of oral-health survey forms in advance by means of photocopying. To fill in all the form sections, use is made of standard codes which provide for further data processing by means of special computer software. If a form box is filled in with a code which does not correspond to an age group under examination, this box will be not registered. Each form box has identification number (a digit within parenthesis) denoting it location in a computer file. The codes used for registration are arranged next the correspondent boxes. To decrease the number of errors, all the digits should be written clearly and without corrections, and the used letters should be capital. 

Double digits located above some boxes and under them designate proper teeth according to a system recommended by International dentistry federation (FDI). The first digit denotes an oral-cavity quadrant, while the second digit denotes a tooth ordinal number within this quadrant (see the figure). While denoting a tooth during dictation, it is recommended to specify a quadrant number and then a tooth number, e.g., upper right-hand second incisor, 12 – “one-two” instead of “twelve”; lower left third molar, 38 – “three-eight” instead of “thirty-eight”. 
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index, DEF (decayed, extracted, filled),

n.pr a dental caries index applied to the primary dentition in somewhat the same manner as the DMF index is used for classifying permanent teeth. Missing primary teeth are ignored in this index because of the uncertainty in determining whether they were extracted because of advanced caries or exfoliated normally.

index, DMF (decayed, missing, filled),

n.pr a technique for managing statistically the number of decayed, missing, or filled teeth in the oral cavity. Analysis may be based on the average number of DMF teeth (sometimes called DMFT) per person or the average number of DMF tooth surfaces (DMFS).
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