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	Module number 1 
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Algorithm of exam and states of oral cavity in children.
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	 Introduction of preventive course in paediatric dentistry.
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	Anatomic-topographical features of the temporary and permanent teeth in children. Differences of the temporary teeth from permanent ones. Stages of development of dentomaxillary system, time of forming of teeth, periodontal tissues and soft tissues of oral cavity.
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Theme of lesson : Anatomic-topographical features of the temporary and permanent teeth in children. Differences of the temporary teeth from permanent ones. Stages of development of dentomaxillary system, time of forming of teeth, periodontal tissues and soft tissues of oral cavity.

GENERAL GOAL: to provide the student with an understanding of the histology of the tooth, pulp,  alveolus, periodontal ligament

Before beginning the study of the gingiva and oral hygiene procedures it is necessary to define several terms commonly used. 

Histology , morphology, functions , study of dental tissues and soft tissues of oral cavity.

SPECIFIC OBJECTIVES: The student should be able to identify and/or describe the following:


OUTLINE:
ENAMEL, DENTIN, AND PULP

Enamal:

Inorganic matters 

· Proteins 

· Lipids 

· Carbohydrates 

· Citrates 

· The protein differs a lot from those collagenic as for  amino-acid contents, since it has much more proline, oxyproline and  glycine 

Dentin:

Inorganic matters 

· Dentine hardness is well below than that of enamel 

· Hydroxyapatite is the mineral of the highest percentage 

· The 2nd highest position is held by calcium carbonate and calcium fluoride. 

· The other compounds percentage is far less. 

Organic matters 

( almost 20% of all the mass)

· Proteins

· Fats

· Polysaccharides 

· Citrates 

· Amino-acid content of the proteins is typical for collagen, that is, high content of proline and oxyproline and absence of sulfur amino acids 


1. Enamel




a. physical characteristics




1. calcium-hydroxy apatite




ii. organic components





(1) amelogens





(2) enamelins



b. enamel rods (prisms)




1. path arrangement




ii. morphology





(1) keyhole-shape






(1) head






(ii) tail






(iii) crystal arrangement




iii. markings





(1) daily imbrication lines





(2) striae of Retzius





(3) neonatal line



c. enamel surface markings




1. perikymata




ii. imbrication lines of Pickerill



c. dentino-enamel junction




1. enamel spindles




ii. enamel tufts




iii. enamel lamellae



d. gnarled enamel



e. Hunter-Schreger bands




1. parazones




ii. diazones



f. enamel surface coverings




1. primary enamel cuticle




ii. pellicle




iii. bacterial plaque




iv. calculus


2. Dentin



a. physical characteristics




1. calcium-hydroxy apatite




ii. organic components





(1) type 1 collagen





(2) glycosaminoglycans





(3) proteoglycans



b. dentinal tubules




1. curvatures





(1) primary curvature





(2) secondary curvatures



c. types of dentin




1. peritubular dentin





(1) sheath of von Neumann





(2) odontoblastic process





(3) nerve fiber





(4) tissue fluid




ii. intertubular dentin




iii. primary dentin




iv. secondary dentin




v. tertiary dentin






(1) regular





(2) irregular




vi. dead tracts




vi. sclerotic dentin




vii. globular dentin




viii. interglobular dentin



d. markings on dentinal tubules




1. daily imbrication lines of von Ebner




ii. contour lines of Owen




iii. neonatal lines



e. root dentin




1. granular layer of Tomes




ii. hyaline layer of Hopewell-Smith



d. dentin innervation




1. nerve fiber theory




ii. odontoblastic process theory




iii. hydrodynamic theory


3. Pulp



a. gelatinous connective tissue



b. regions of the pulp




1. coronal pulp





(1) pulp horns




ii. radicular pulp



b. zones of the pulp




1. odontoblastic zone




ii. cell free zone (of Weill)




iii. cell rich zone




iv. core



c. Raschkow's plexus



d. cells of the pulp




1. fibroblasts




ii. odontoblasts




iii. mesenchymal cells




iv. macrophages




v. extravasated leukocytes



e. neurovascular supply of the pulp




1. perivascular neuroadventitia



f. calcifications of the pulp




1. denticles




ii. dystrophic calcifications

1. Alveolus



a. alveolar process



b. alveolus




1. supporting alveolar bone





(1) cortical plate





(2) spongiosa




ii. alveolar bone proper





(1) perforations





(2) Sharpey's fibers



c. interdental septa




1. nutrient canal (of Zuckerkandl and Hirschfeld)



d. interradicular septa




1. nutrient canal (of Zuckerkandl and Hirschfeld)


2. Periodontal ligament



a. periodontal ligament space



b. origin



b. cells of the PDL




1. osteoprogenitor cells




ii. osteoblasts




iii. osteoclasts




iv. fibroblasts





(1) extracellular matrix formation





(2) resorption of collagen




v. macrophages




vi. lymphoid cells




vii. cell rests of Malassez



c. fibers of the PDL




1. type 1 collagen fibers





(1) principal fiber groups






(1) alveolar crest






(ii) horizontal fibers






(iii) oblique fibers






(iv) apical fibers






(v) interradicular fibers




ii. type III collagen fibers (reticular fibers)




iii. oxytalan fibers



d. intermediate plexus



e. interstitial spaces




1. indefinite tissue




ii. tissue fluid



f. vascular supply




1. perforating arteries




2. arteries of the PDL




3. gingival arteries



g. innervation




a. pain fibers




b. proprioceptive fibers





1. Meissner's corpuscles




c. sympathetic (vasomotor) fibers



h. cementicles

The periodontium is the supporting structure of a tooth, helping to attach the tooth to surrounding tissues and to allow sensations of touch and pressure. It consists of the cementum, periodontal ligaments, alveolar bone, and gingiva. Of these, cementum is the only one that is a part of a tooth. Periodontal ligaments connect the alveolar bone to the cementum. Alveolar bone surrounds the roots of teeth to provide support and creates what is commonly called an alveolus, or "socket". Lying over the bone is the gingiva or gum, which is readily visible in the mouth.

Periodontal ligaments

The periodontal ligament is a specialized connective tissue that attaches the cementum of a tooth to the alveolar bone. This tissue covers the root of the tooth within the bone. Each ligament has a width of 0.15 - 0.38 mm, but this size decreases over time. The functions of the periodontal ligaments include attachment of the tooth to the bone, support for the tooth, formation and resorption of bone during tooth movement, sensation, and eruption. The cells of the periodontal ligaments include osteoblasts, osteoclasts, fibroblasts, macrophages, cementoblasts, and epithelial cell rests of Malassez. Consisting of mostly Type I and III collagen, the fibers are grouped in bundles and named according to their location. The groups of fibers are named alveolar crest, horizontal, oblique, periapical, and interradicular fibers. The nerve supply generally enters from the bone apical to the tooth and forms a network around the tooth toward the crest of the gingiva. When pressure is exerted on a tooth, such as during chewing or biting, the tooth moves slightly in its socket and puts tension on the periodontal ligaments. The nerve fibers can then send the information to the central nervous system for interpretation.

Alveolar bone

The alveolar bone is the bone of the jaw which forms the alveolus around teeth. Like any other bone in the human body, alveolar bone is modified throughout life. Osteoblasts create bone and osteoclasts destroy it, especially if force is placed on a tooth. As is the case when movement of teeth is attempted through orthodontics, an area of bone under compressive force from a tooth moving toward it has a high osteoclast level, resulting in bone resorption. An area of bone receiving tension from periodontal ligaments attached to a tooth moving away from it has a high number of osteoblasts, resulting in bone formation.

Gingiva

The gingiva ("gums") is the mucosal tissue that overlays the jaws. There are three different types of epithelium associated with the gingiva: gingival, junctional, and sulcular epithelium. These three types form from a mass of epithelial cells known as the epithelial cuff between the tooth and the mouth.[38] The gingival epithelium is not associated directly with tooth attachment and is visible in the mouth. The junctional epithelium, composed of the basal lamina and hemidesmosomes, forms an attachment to the tooth.[33] The sulcular epithelium is nonkeratinized stratified squamous tissue on the gingiva which touches but is not attached to the tooth.[39] This leaves a small potential space between the gingiva and tooth which can collect bacteria, plaque, and calculus.

Periodontal (gum) diseases, including gingivitis and periodontitis, are serious infections that, left untreated, can lead to tooth loss. The word periodontal literally means "around the tooth." Periodontal disease is a chronic bacterial infection that affects the gums and bone supporting the teeth. Periodontal disease can affect one tooth or many teeth. It begins when the bacteria in plaque (the sticky, colorless film that constantly forms on your teeth) causes the gums to become inflamed.
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Differences of the temporary teeth from permanent teeth.

Primary teeth have several roles. They help with biting and chewing, and are crucial to a child’s ability to speak. They may also make a child appear more attractive. Finally, primary teeth serve as a guide for permanent teeth. For this reason, primary teeth usually have more space between them to allow permanent teeth more room to erupt. 

Primary teeth are smaller and whiter than permanent teeth. Some of the other ways in which primary teeth differ from permanent teeth include:

· Crowns are shorter in primary teeth


· Enamel depth is more consistent and thinner in primary teeth


· Pulp chambers of primary teeth are larger relative to the size of the tooth


· Roots are longer and more slender in primary teeth

Eventually, a child’s primary teeth begin to fall out. The middle teeth in front (incisors) typically fall out at age 6. Molars in the back are shed between the ages of 10 and 12. By age 13, children usually have their permanent teeth. 

A total of 32 permanent teeth replace the original 20 primary teeth. Meanwhile, permanent first and second premolars (bicuspids) replace the primary first and second molars and permanent incisors and canines replace primary incisors and canines. The permanent molars which grow towards the back of the mouth do not replace baby teeth. This is why there are more teeth in permanent dentition.

Potential problems with baby teeth

Although a child’s baby teeth, or primary teeth, eventually will be replaced by permanent teeth, it is important to care for these initial teeth. When primary teeth emerge, they should be off-white or ivory in color. Teeth that erupt with a black tint or another color usually indicate an underlying problem. Most often, this is the result of plaque growing on the teeth due to a build-up of bacteria in the child’s mouth. Liquid medications containing iron, some antibiotics and certain supplemental vitamins also can cause this effect. Other potential causes of discoloration include:

· Chronic illness or recurrent fevers


· Excessive fluoride, which may cause bright white spots (fluorosis)


· Injury to the teeth, which may cause pink or grayish discoloration


· Jaundice in newborns, which may cause yellowish or greenish tint


· Use of the antibiotic tetracycline by the mother during pregnancy

Poor maintenance of primary teeth can result in premature loss either naturally or by extraction. This can cause a change in the eruption schedule of the permanent teeth, which may lead to space problems for proper eruption. The permanent teeth may erupt crooked and misaligned. 

Primary teeth are also vulnerable.

Even before teeth appear, the infant's gums should be wiped with a damp washcloth after each feeding. This can help prevent the build-up of bHYPERLINK "javascript:void(null);"￹FPRIVATE "TYPE=PICT;ALT=Tooth decay is damage to teeth caused when food and bacteria interact to form plaque and tartar."
Basic Terminology

Periodontium:
Collective term for the supporting structures of the teeth

Gingiva:
Clinically visible tissue surrounding and supporting the teeth

Gingival Margin:
The uppermost edge of the free gingival margin usually located at or around the cemento-enamel junction (CEJ)

CEJ:
Junction between the anatomical crown and root

Dentition:
All teeth present in the human mouth

Gingival Health:
Absence of disease regarding the gingiva

Interdental Papilla:
Gingiva extending between two neighboring teeth

Interdental Spaces:
Space beneath tooth contacts

Apical:
Towards the root tip

Coronal:
Towards the chewing surface

Plaque:
Dense, soft mass of microbial colonies attached to teeth and tissues of the oral cavity

Calculus:
Hardened plaque

Interproximal:
 Between teeth

Teeth structure and physiology are of the following two main features:

High level of mineralisation

2.     Permeability of enamel for inorganic and organic matters and its mineralisation, demineralisation and remineralisation potential 

These points are important to understand cariogenesis and to ensure the efficient prevention of hard-tooth-tissue pathologies.

· mineralisation – natural (physiological) mineralisation is implied, namely, penetration of mineral components into enamel during enthogenesis of teeth. 

1. Before eruption: replacement of organic structures by hydroxyapatites during maturation of bone matrix and tooth enamel

2. After eruption: filling of the vacancies in hydroxyapatite lattice with calcium and phosphates 

Demineralisation is an active withdrawal of basic mineral components such as calcium and phosphorus from teeth crystal structures affected by (endogenous and exogenous) external factors which ensure the enamel resistance decrease and permeability increase                      Dental caries

· Remineralisation is filling of empty cells of bones & teeth crystal structures developed due to pathological withdrawal of mineral components such as calcium and phosphorus. 

Calcium, phosphates and fluorine are the participants of remineralisation. 

This process takes place due to active mineral saturation of enamel during artificial mineralisation                     Caries prevention

· Tooth-tissue permeability (that is, capability of letting the substance pass through enamel junction in two directions, into and out of a tooth) is one of the most important points in teeth physiology. 

· Ingress of mineral components into tooth enamel and the their following distribution between the cell and the media is the permeability benefit ensuring two basic acts, that is, mineralisation and remineralisation 

Enamel permeability

· Permeability malfunction is one of the leading mechanisms in the development of caries 

· Substances are constantly entering in dental enamel. The two sources of entrance are identified, that is, saliva and pulp. 

· Enamel permeability level is influenced by different factors such as age, environment acidity, and carious process being developed. 

· saliva actively influences the enamel permeability and the influence is determined by its composition and properties (saturation with minerals, pH, etc.) 

· Various substances of organic and inorganic origin can penetrate to dental enamel both as ions and as molecules. 

· Dental enamel can be permeable also for high-molecular compounds. It points to the following: microorganisms may penetrate through enamel to influence cariogenesis. 

· When it concerns the permeability effect, of the biggest interest is studying the mechanism of ingress of calcium, phosphates and fluorine into enamel. 

· One of the basic mechanisms of ingress of mineral components into tooth is the osmotic pressure difference; this pressure at the surface is higher than that in enamel liquid. 

· The penetrated ions can be incorporated into the enamel lattice thus strengthening it and increasing the resistance to adverse external influence. 

· Calcium and phosphates are of diffusive penetration and enamel overall depth distribution. 

· Fluorine is localised in the surface layers of enamel. 

Mineralisation of teeth

· Mineralisation of teeth begins prior to their eruption, lasts during all the life and means replacement of water and organic compounds by hydroxyapatite crystals. 

· Primary and secondary teeth being erupted are only half-mineralised (some hydroxyapatite lattice cells are empty); mineralisation still lasts for a long time due to external mineral components. 

· The tooth-tissue mineralisation rate is rather high during the first three years after eruption; then it may change depending on different endogenous and exogenous factors. 

· As a person grows up, the enamel mineral-components content increases, and by the age of 18 his enamel is considered mature, that is, all the hydroxyapatite lattice cells are filled with minerals. 

· The mature tooth enamel is of high-density lattice and many fluorapatite crystals; the latter are less soluble in acids than hydroxyapatites 

· Hence even when the teeth have got mineral-component maturity status, their mineralisation and demineralisation processes still last. And the teeth health state depends on which processes exactly prevail. 

· Demineralisation processes usually prevail not only during cariogenesis, but also during the so-called “critical” periods of a tooth development resulted from both external and internal factors. 

· Bulk of mineral components comes into enamel of the teeth being erupted from saliva. 

· The basic mineral components taking part in mineralisation are calcium and phosphorus. 

· The main pre-condition required for mineralisation process is supersaturation of saliva with calcium ions and phosphates. 

· Average saliva calcium content is 0.04 to 0.08 grams per litre, while at caries-resistant persons it is of 0.0459 grams per litre. 

· saliva inorganic-phosphorus content is 0.06 to 0.24 grams per litre, while at caries-resistant persons its average is of 0.19 grams per litre. 

· High variability in saliva calcium & phosphorus content is reflected at mineralisation processes. 

· The positive balance takes place in case of constantly excessive calcium & phosphorus content during a day. The last fact is very important to support the dental-tissue homeostasis and to ensure physical-and-chemical exchange in enamel. 

· The child’s oral-cavity mineral disbolism promotes development of caries and is caused by various reasons. 

· According to proper observations, children of active cariogenesis have decreased salvation rate, pH level and saliva buffer properties. 

Enamel resistance

· Dental enamel resistance is a capability to resist carious affect and depends on enamel acid stability. 

· Depending on individual caries-intensity level, children may be divided into caries-resistant and caries-amenable ones. 

· Caries resistance depends on enamel mineralisation degree and is conditioned by the following:

· genetic stability 

· mineralising function of saliva 

· oral-cavity hygienic status 

· general resistance of the body 

· Genetic stability 

  - enamel hydroxyapatites “adequacy” transferred from parents 

· Mineralising function of saliva

   - supersaturation of saliva with calcium ions and phosphates 

· Oral-cavity hygienic status

   - regular removal of dental plaque eliminates acid-soluble action of microorganisms onto enamel 

· General and local resistance (immunity)

   - ensures preservation of optimal oral-cavity microbiocenosis with prevailed saprophytic microflora 

· Initial stages of dental cariogenesis are connected with its demineralisation 

· Demineralisation is resulted by effect of organic acids on tooth surface, these acids produced by dental plaque microbes, with the following enamel dissolution and increase of its permeability. 

· But demineralising effect of organic acids on tooth tissues is the final stage of resultant effect of several cariogenic factors and oral-cavity nocifensors. 

Influencing the processes of enamel formation, mineralisation and maturation in order to prevent caries

· Apatites present the most propagated form of animal’s or person’s hard-tissue mineral phase. The mineralised-tissue apatites are of the content which is significantly variable within a broad range both in case of normal condition and pathology. 

· Hydroxyapatite is the major apatite of a tooth. The content of an “ideal” tooth hydroxyapatite is determined by formula Са10(РО4)6(ОН)2, i.e., hydroxyapatite incorporates 10 molecules of calcium with Ca/P molar ratio of 1.67. 

· But naturally occurring hydroxyapatites have Ca/P molar ratio of 1.33 to 2.0. 

· There could be a few reasons for this phenomenon. 

· One of the reasons is as follows: Ca in a hydroxyapatite molecule is replaced by Cr, Ba, Mg, fluorine or another element of similar properties (isomorphous replacement). The first three elements decrease, while fluorine increases the enamel-crystal resistance. 

· Usually cations (Mg+, K+, Na+) displace calcium, while multivalent ions (such as carbonates and citrates) – phosphate, and fluorine – hydroxyl. 

Of practical importance is an isomorphous hydroxyl-by-fluorine replacement reaction usually taking place in hydroxyapatites 

Са10(РО4)6(ОН)2+F«       Са10(РО4)6F(ОН)+(ОН).

· Hydroxyapatite is a reactant, while hydroxyfluorapatite is a product of this reaction. The latter compound is of much higher resistance to dissolution than the former. 

· Natural fluorapatites exist in teeth, but more often they are formed there due to isomorphous replacement of hydroxyl or due to filling the vacancies in crystals. 

· Fluorine never displaces calcium from hydroxyapatites! 

· But in case of high fluorides concentration the process taking place is similar to decomposition of double salt, with toxic compound CaF2 produced and phosphate ions released 

20 NaF + Са10(РО4)6(ОН)2 →Са F 2+ 6 Na3РО4 + 2 NaОН
 

                                                     (fluorosis)

· Another reason for hydroxyapatite content variation is availability of vacancies in hydroxyapatite lattice. 

· The essence of this phenomenon is as follows: a lattice point is of vacation that may be filled by an ion. 

· The constancy of Ca/P ratio in enamel during all post-eruption periods means that there is a high correlation between the processes of calcium and fluorine accumulation by this tissue. 

· By using a hydroxyapatite capability for chemical exchange, one may actively influence the enamel mineralisation and maturing processes by means of artificial mineralisation (that is, remineralisation), while using remineralising agents such as calcium, phosphorus and fluorine. 

· Treatment with remineralising agents is carried out

- by direct contact with tooth surface (applications, varnishes, rinses, oral hygiene means) or indirectly by saturation of saliva (rinses)

 -  through circulatory system in case of ingestion 
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