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Theme of lesson: 

Cariesogenic situation in the oral cavity.

 Factors that lead to its formation.

 A technique of their revealing and elimination.

-   Maintaining a proper diet is essential for good oral health.

-   When and how often pacients consume certain foods and beverages affects there general health and the health of there teeth and gums.

The most common effect of diet on the mouth is the development of dental caries (tooth decay) and enamel erosion. Foods containing any kind of sugar contribute to tooth decay; hence the recent surge in sugar-free alternatives. Plaque, a sticky film of bacteria that accumulates on  teeth, thrives on the sugars found in the everyday foods we eat.

If you do not clean  teeth properly after eating, plaque bacteria use food sugars to produce acids that destroy the thin, hard outer layer of tooth tissue (enamel). Dental erosion is the breakdown of tooth structure caused by acid attacks on the teeth. As time passes, tooth decay occurs, resulting in cavities.

Plaque also produces substances that irritate the gums, making them red, sensitive and susceptible to bleeding. This can lead to gum disease (a leading cause of tooth loss in adults), in which the gum tissues pull away from the teeth, forming pockets that fill with bacteria and pus. If the gums are not treated, the bone around the teeth is destroyed, and teeth may become loose or require extraction.

Caries Risk Assessment

Dental caries is defined as a transmissible localized infection caused by a multi-factorial etiology.  In order for dental caries to develop, four interrelated factors must occur:

the patient’s (host) diet must consist of repeated digestion of refined carbohydrates,

the host’s resistance to disease is decreased,

the factor of time, and

there must be a specific bacteria (Streptococci or S. mutans) present in the dental plaque.

The S. mutans play an active role in the early stages of the caries process, whereas the bacteria lactobacilli contribute to the progression of the lesion.  Without bacteria, no caries can develop.  Carious lesions must be diagnosed in conjunction with both a clinical examination and radiographs to verify suspicious lesions – especially interproximal lesions.

Enamel is the most highly mineralized hard tissue in the body.  The enamel matrix is made up of a protein network consisting of microscopic mineralized hydroxyapatite crystals arranged in rods or prisms.  The protein network facilitates the diffusion of fluids, such as calcium and phosphate ions distributing these ions throughout the enamel.  As carbohydrates are consumed by the host, the carbohydrates are broken down in the oral cavity by the protein enzyme amylase.  This reaction causes an acid to be produced, thereby demineralizing the enamel matrix.  If the demineralization of enamel is not reversed by the action of fluoride, calcium and phosphate ions, then the demineralization process continues further into the tooth structure, affecting the dentinoenamel junction (DEJ) and eventually the dentinal layer.  The term “overt or frank” caries is used when it reaches the DEJ.

A carious lesion develops in three stages of demineralization.  The first stage in demineralization of enamel is called the incipient lesion or “white spot” (Figure 1).  This beginning carious lesion can be reversed with the daily use of fluoride, persistent oral hygiene care, and a reduction of refined carbohydrates.  The second stage involves the progression of demineralization leading to the DEJ and into the dentinal layer.  The third stage is the actual cavitation in the dentinal layer.  Neither of the last two stages can be reversed and require mechanical removal of dental caries.

Figure 1. Incipient Interproximal Caries
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There are three levels of preventive dentistry that the dental professional should be aware of and understand when educating patients in the dental caries process.  The first step is primary prevention.  This prevents the transmission of S. mutans and delays the establishment of bacteria in infants, toddlers, and young children.  The second step is secondary prevention, which prevents, arrests, or reverses the microbial shift before any clinical signs of the disease occur.  The third step focuses on limiting or stopping the progression of the caries process by initiating remineralization therapy of existing lesions.

Prevention Step One - Transmission and Establishment of S. Mutans

Specifically, bacteria are transmissible via the parents or other caregivers.  Especially the mother, since she may be the primary caregiver of the infant.  The most common routes of infection are from close contact with the child and from everyday nursing items, such as baby bottles, pacifiers, and spoons.  The colonization of S. mutans is facilitated by a frequent sucrose-rich diet of the parent, as well as the child.  The higher the count of S. mutans present in the mother’s oral cavity, the more risk for the child.  Another important factor in the caries process is that the earlier the S. mutans are introduced into the oral cavity and the greater number of bacteria present, the more likely it is that caries will develop in both the primary and permanent dentition.  The ‘window of infectivity’ of S. mutans is usually between ages 19 months and 31 months.  For these reasons education of the parents and caregivers is extremely important.

Prevention Step Two - Microbial Shift

Once S. mutans and lactobacilli bacteria are established in the oral cavity, the greater the risk for future caries to develop.  Where plaque accumulates, the bacterial count is considered to be higher, as in areas in the oral cavity that are difficult to reach during oral hygiene, such as pit and fissures.  Newly erupted teeth are deficient in mineral content (calcium and phosphate), making them more susceptible to bacteria.  By introducing antimicrobial agents, such as over-the-counter ADA-approved Listerine® or prescription chlorhexidine antimicrobials, such as Peridex® or Periogard®, the bacterial count may be significantly reduced.

Prevention Step Three - Demineralization of Enamel

When refined carbohydrates are introduced into the oral cavity, lactic acid production occurs, causing the saliva pH to drop from a neutral pH of approximately 7 to an acidic pH of 4.5-5.0.  This metabolizing acidogenic bacteria begins to demineralize the enamel.  Common reasons for the prolonged acid conditions include: increased carbohydrate intake, reduced clearance of acid due to low saliva content (hyposalivation or xerostomia), impaired saliva pH buffer capacity, and plaque accumulation due to insufficient oral hygiene care.  The more acidogenic bacteria present, the more acid produced.

When saliva is released into the oral cavity via the salivary glands, the pH of the saliva returns to normal or an approximate pH of 7 and a period of remineralization (repair) occurs.  This process is facilitated if fluoride or calcium and phosphate ions are present locally.  The balance between demineralization and remineralization is crucial.  If the balance is not maintained and demineralization occurs too frequently, then an incipient lesion will occur.  This incipient or ‘white spot’ lesion may take up to approximately 9 months or more to be seen radiographically as a radiolucency or dark spot on a bite-wing radiograph.

Carious Lesions Occur in Four General Areas of the Tooth


Pit and Fissure Caries (Figure 2) Includes Class I occlusal surfaces of posterior teeth, lingual pits of maxillary incisors, buccal surfaces of mandibular molars.

Smooth Surface Caries & Interproximal Surface Caries (Figure 3) Includes Class V buccal, lingual surfaces of anterior and posterior teeth and Class II interproximal surfaces of all teeth below the interproximal contact points.

Root Surface Caries (Figure 4) A more common lesion now found clinically, due to patients keeping their teeth longer.

Secondary or Recurrent Caries (Figure 5) Includes caries seen adjacent to or beneath an existing restoration.

 Figure 2.
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Images source: The Ohio State University College of Dentistry

By definition, caries risk assessment is to predict future caries development before the clinical onset of the disease.  Risk factors are the life-style and biochemical determinants that contribute to the development and progression of the disease.  Examples of patients who are at risk include those with certain socioeconomic factors (low education level, social deprivation, low income, low self esteem), those with certain factors related to general health (diseases, a physically or mentally compromised individual), and those with epidemiologic factors (living in a high-caries family or having a high past-caries experience).  The key to dental caries risk assessment is to determine the possible risk factors and establish an individual treatment plan for each patient. Methods to Determine Caries Risk

1. Oral Risk Factors new carious lesions?

2. Progression of previous carious lesions?

3. Recurrent caries around restorations?

4. Oral Hygiene; plaque present; calculus present?

5. Bleeding on probing >20%?

6. motivation?

7. Dietary Analysis : carbohydrate intake; including frequency and texture (sucrose/fructose drinks, sticky foods)?

8. Microbial and Salivary Factors; bacterial count?

9. Xerostomia?

10. Physiological conditions?

11. Prescription drugs affecting saliva rate?

12. Salivary stones?

13. Family or Social Risk Factors


14. >5 in-between carbohydrate meals/day ingested?

15. Dental fear: cooperation problem?

16. Parent’s caries history?

17. Medical Risk Factors:chronic diseases?

18. Medically or physically challenged?

Course Test 

1. A biofilm is

a. loose collection of free-floating bacteria

b. a calcified collection of bacteria that cannot be easily removed

c. an acellular translucent, homogeneous film covering moist surfaces

d. a well-organized, cooperating community of bacteria

2. A positive use of biofilm is

a. detoxification of human waste products

b. lining on indwelling catheters

c. coating in fish tanks

d. layer in dental unit water lines

3. The specific plaque hypothesis would support the following belief:

a. “Where there is more plaque, there is more disease.”

b. “All bacteria in plaque contribute to gingivitis and periodontitis.”

c. “Calculus plays a major role in causing periodontitis.”

d. “The presence of bacterial plaque is necessary to develop periodontal disease, but not sufficient

to guarantee disease.”

4. Researchers currently believe that all of the following bacteria play a role as periodontal

pathogens EXCEPT:

a. T. pallidum

b. P. gingivalis

c. A. actinomycetemcomitans

d. B. forsythus

5. Scientists have had difficulty in identifying specific periodontal pathogens because

a. periodontal pockets contain both pathogens and non-pathogens

b. the different bacteria in periodontal pockets require different culture media

c. periodontal disease goes through active and quiescent periods

d. All of the above

6. To study biofilms, scientists have used newer microscopy techniques such as

a. wet mount microscopy

b. scanning electron microscopy

c. confocal scanning laser microscopy

d. smear microscopy

7. Which of the following characteristics is typical of a bacteria in a biofilm?

a. Bacteria communicate with each other by sending out chemical signals

b. Bacteria are dispersed more or less evenly through the plaque

c. The environment surrounding bacteria consists of the same or similar pH’s

d. Bacteria exist in isolation from each other
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