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The dr start the lecture continue talking about dental caries , he showed us an experiment of a person who brushed the right side of his teeth and kept his left side unbrushed after using a glucose rinse to know the effect of teeth brushing on critical PH . 

The result of this experiment :  the right side had a PH value that didn't go below the critical PH value and thus there was no demineralization process at that area .However, the left Unbrushed side had a PH value that went below the critical PH value and so the demineralization process at that area has just begun . 

This shows us the importance of frequent teeth brushing ,even if we use a glucose rinse it will prevent the demineralization process and keep the PH value above the critical point . 

--------------------------------------------------------------------------------------------------------------------------------

Last time we talked about the histopathology of smooth surface caries and its different zones , u have to know that pit and fissure caries have mostly the same principles , zones and histopathology of smooth surface caries but what make the difference between them is the anatomy  and this feature will make the pit and fissure caries more destructive than the smooth surface due to two reasons  : 

1)  In pit and fissure caries we have two walls , on each wall we have a triangle ( The base toward the surface and the apex toward the dentin ) those two triangles will join at the base of the fissure so we will have an inverted triangle ( The base toward the dentine and the apex toward the surface ) so this type will reach dentine as a base and thus many dentinal tubules will be involved and that will make this type more destructive . 
Note that this type will appear as a small lesion at the surface but when u do excavation , u will discover that it has spreaded laterally from DEJ and destructed  a lot of dentine .

2)  At the base of the fissure the enamel thickness is limited so there is an early involvement of dentine and as u know the dentine is softer and has low resistance to caries in comparison to enamel .

--------------------------------------------------------------------------------------------------------------------------------

Now we will start talking about Dentin caries :

- Dentine is a living tissue because it contains the odontoblastic process that come from the odontoblastic bodies that are located in the pulp , so dentine will response to irritation . 

- The response to irritation by the odontoblasts is done usually by formation of a calcified tissue around them and thus narrowing the dentinal tubules in order to slow the progression of the bacteria .. Another method of response is done by the immunity against the bacteria by the immunoglobulins that are found in a fluid surrounded the odontoblasts .. Another method is done by the formation of an irregular tortuous layer of the dentine called tertiary (Reactionary) dentine , this layer contains less number of dentinal tubules and so it's more resistance to caries and will prevent or at least delay the pulp exposure . Note that this layer of reactionary dentine is a non-specific layer ; it can be formed due irritants other than caries such as attrition , erosion , abrasion and other kinds of trauma . 

- So that we have 3 different methods of response by the odontoblasts in dentine  : 
1) Formation of calcified tissue that will narrow the dentinal tubules and thus slow the progression of caries . 
2) Immunity by certain immunoglobulins .
3) Formation of reactionary dentine layer . 

- The organic component of dentine is more that the enamel (20%) so it needs not only acids for its destruction but also proteolytic  and hydrolytic enzymes . 

- Caries progression in dentine is faster than enamel by two folds due to the presence of dentinal tubules that the bacteria can penetrate easily . ( Note that the dentine is less mineralized than the enamel ) . 

- Dentinal Caries progression in older patient is slow due to the narrowness of dentinal tubules at older ages and the formation of sclerotic , secondary and tertiary dentine so that the thickness of dentine will be more and this will slow the progression of caries . 

- The shape of dentinal caries is cone-shaped : the base at the DEJ and the apex toward the pulp . 

- Dentine is divided into five zones in histopathology : 

1/  Zone of fatty degeneration ( the first zone in dentin caries )  
2/ Zone of Sclerosis  . 
3/ Zone of Demineralization . 
4/ Zone of bacterial invasion . 
5/ Zone of destruction . ( near the surface ) . 

- The aim of the fatty degeneration zone is to close the dentinal tubules by calcification to lessen the probability of penetration by dentinal caries . ( it’s the first zone in dentin caries ) 

- In the sclerosis zone two patterns of mineralization have been described . The first is done by the centripetal deposition of peritubular dentine by the odontoblasts which eventually occlude the tubules . In the second , mineral first appears within the cytoplasmic process of the odontoblasts by calcification of odontoblast process itself . Sclerosed dentine therefore has a higher mineral content . 
This zone is characterized by dead tracts that result of death of odontoblasts at earlier stage in the carious process and so an empty dentinal tubules contain air and the remains of odontobalsts process will result . Such tubules can not undergo sclerosis and so it will give an access of bacteria to the pulp . To prevent this the pulpal end of the dead tract is occluded by a thin layer of hyaline calcified material called eburnoid , which is derived from pulpal cells . 

- Zone of demineralization ( acid zone ) : Sterile Soft zone ; contains no bacteria , it's characterized by a wave of acid produced by bacteria in the zone of bacterial invasion ( the zone above it )  affects intertubular matrix . 

- Zone of bacterial invasion : In this zone the bacteria extended down and multiply within dentinal tubules , the walls of the tubules are softened by the proteolytic activity and some may then be distended by the increasing mass of multiplying bacteria resulting in elliptical areas of proteolysis-liquefaction foci .

- Zone of destruction : The bacteria in this zone is going outside the dentinal tubules invading peri- and inter- tubular dentine , this zone is characterized by two things ; the increased number of liquefaction foci and the union of adjacent dentinal tubules to form transverse cleft . 

- There is a zone of tertiary dentine surrounded the pulp formed after the sequential formation of the above zones . ( plz check the accuracy of this statement ) . 

- Notes : 
1) The initiation of caries is done by S.mutans BUT when the caries reach the dentin there is an involvement of another type , due to the organic components of dentine , called lactobacilli . 

2) In the zone of bacterial invasion , the invasion occurs in two waves : the first consisting of acidogenic organisms , mainly lactobacilli , produce acid which diffuses ahead into the zone below it ( demineralized  zone )  . A second wave of mixed acidogenic and proteolytic organisms then attack the demineralized matrix . 

3) In clinical practice , we can not distinguished between the infected dentine and the demineralized layer of dentine ( which contains no bacteria as we said before ) because they are both soft layers , so we have to remove the whole soft layer of dentine and keep the median hard layer untouched in order to prevent pulp exposure . 

4) In deep restoration there is a high risk of pulp exposure , so there is a method which say that u should remove a big layer of soft dentine and leave a thin layer cover the pulp then do a temporary restoration and then after 6 weeks u remove this temporary restoration and remove the remnant layer of soft dentine and do a permanent restoration . ( the purpose of the 6 weeks is give a chance to pulp to form a layer of reactionary dentine ) . 

--------------------------------------------------------------------------------------------------------------------------------

Now we will talk about Root surface caries : 

- The primary tissue that is affected is usually the cementum .

- Root surface caries is preceded by the exposure of the root to the oral environment due to periodontal disease followed by bacterial colonization . 

- Two surfaces are present : The outer hard hypermineralized surface and the demineralized  sub-surface . 

- The spreading of root caries is laterally spreading surrounding the root from its all surfaces like a ring and sometime will result in the fracture of the root .. that makes the treatment of this type is somewhat difficult . 

- Actinomyces species present in large number and have been implicated in Root surface caries . However, other organisms may be present such as S.mutans and lactobacilli . 

- Clinically , root caries is diagnosed by a softening and brownish discoloration of the tissues .
- As the cementum is lost the peripheral dentine is exposed so Sclerosis may occur and lead to an arrested lesions and the surface of the exposed dentine may be covered by a hypermineralized layer . 

--------------------------------------------------------------------------------------------------------------------------------

Now we will talk about Chronic non-carious injuries to teeth : 

1~ Attrition : 

- Loss of tooth substance due to mastication ( tooth –to-tooth contact ) .

- There are two types of attrition : 

A) Physiological attrition : 

- Occurs in men more severely than women due to high mastication force in men .
- Occurs throughout the life so its more in older people . 
- Starts at the incisal edges of the incisors , followed by occlusal surfaces of the molars , the palatal cusps of the maxillary teeth and the buccal cusps of the mandibular teeth . 
- It is not occur only at the incisal edges and the occlusal surfaces but also can involve the proximal surfaces and that leads to : * the contact points become contact areas 
                                           * the mesial migration of teeth throughout the life ( 1 cm from 3rd molar to 3rd molar ) . 
- Cup-shaped lesion due to the fact that dentine is softer than enamel and thus the attrition in it occurs at a high rate . 
- The abrasive property of food is important in determining the rate of physiological attrition .

 
B) Pathological attrition : 

- Can occur at younger age . 
- The causes : 
1) abnormal occlusion 
2) Bruxim and tobacco chewing 
3) Abnormal tooth structure , for example amelogenesis imperfecta and dentinogenesis imperfecta . 

- Exposure of dentinal tubules by attrition leads to the formation of tertiary dentine on the pulpal surface in order to prevent pulp exposure , and to the formation of translucent zones and dead tracts , So the patient may complain of hyper sensitive dentine . 

2~ Abrasion :   

- Loss of tooth substance by the friction of a foreign body independent of occlusion . 
- Always pathological . 
- Different patterns of abrasion produced by different foreign bodies. 
- The most common type of teeth abrasion is the Toothbrush abrasion :: 

        * wedge-shaped cavities w/ sharp angels mostly pronounced in the cervical third and part of the root .
        * commonly associated w/ toothbrushing in a horizontal rather than vertical direction . 
        * made worse by using of abrasive tooth paste . 
        * The involvement of maxillary teeth is more than the mandibular . 
        * The dentine has a highly polished surfaces . 
        * The most common teeth involved that located at the corners like premolars and canines , incisors               are also involved . 

- How to differentiate between abrasion and class V caries ? 

- Other types of abrasion :: 
> Occupational : develops when objects are held between or against the teeth during work like hair grips . > Habitual : seen in pipe smokers . 
> Ritual : uncommon these days , confined mainly to Africa , they change their teeth shape intentionally . 


3~ Erosion :   

- Loss of tooth substance due to chemical process (acids) that does NOT involve known bacterial action .
- Types of erosion determined by the source of the acid from outside or inside :: 

> Dietary erosion : follow the excessive intake of soft drinks ( carbonic acid ) or citrus fruits 
                               characterized by shallow , broad concavities with polished surfaces ( saucer shape) 
                               Mainly seen at the labial surface of maxillary central incisor and can involve the                                          palatal surfaces of teeth .  

> Regurgitation of stomach contents ( persistent vomiting ) : - affects mainly the palatal surfaces of maxillary teeth – a condition referred to as perimolysis . 

- involuntary regurgitation like people with chronic gastritis , hiatus hernia , excessive smoking and spicy food eating and pregnant women . 

- Voluntary regurgitation like people with anorexia nervosa in young females who have an obsession in weight loss issues , those will characterized by thin skin , anemia and malnutrition … another type called Bulimia nervosa , those people also have an obsession in weight loss issues but they are also voracious so they will try different methods to lose their weight after a big meal like laxatives , hard exercises and vomiting . 


> Occupational erosion : Uncommon , mainly in people who work in batteries industry and this type mainly affects the maxillary and mandibular incisors . 

> Idiopathic erosion : may be due to high acidity in saliva . 

- Notes : 
1) Don't brush ur teeth immediately after drinking soft drinks or eating citrus fruits because erosion will weaken ur enamel so immediate brushing will worsen the case and make more loss in tooth substance . 


2) The pulp chamber can be visible on the palatal surfaces of maxillary teeth in patients w/ anorexia nervosa . 

3) Erosion due to anorexia nervosa occurs mainly at the palatal surfaces of maxillary teeth not the mandibular because the mandibular teeth are protected by tongue . 

4) What is the meaning of abfarction ? " Flexing of the teeth due to excessive loading , such as in a traumatic occlusion . This can cause microcracks in the enamel , termed abfarction lesions". 

--------------------------------------------------------------------------------------------------------------------------------

Now we will talk about Resorption :  

- Two types of resorption ; Internal and external . 

A/ Internal :  

- Occurs from the pulpal surface . 
- the most common cause is Pulpitis . 
- Some people may have idiopathic Internal resorption , detected by a radiographs that will show enlargement in some areas in pulp chamber or fusiform enlargement of some areas of the root canals .
- asymptomatic patients .
- when the coronal dentine is involved the resorption may present clinically as a pink spot due to the vascular pulp tissue being visible through the overlying enamel . 


B/ External :  

- may be physiological : the natural shedding of primary teeth follows the progressive resorption of the roots by cells resembling osteoclasts . This process can be inherent developmental process or related to pressure from the permanent successors . 

- may be pathological : 

> Periapical Inflammation 
> Pressure from cyst under the tooth 
> impacted teeth like mesiodens can stimulate resorption of adjacent teeth 
> Tumors under teeth can make resorption .
> re implanted teeth 
> High forces in Orthodontic treatment  

- may be idiopathic : 
a localized area of the root surface is first resorbed , following which the resorption burrows deeply into and ramifies throughout the dentine , producing a labyrinthine network of lacunae and channels . 
A burrowing type  of resorption is most commonly seen . 
The circumpulpal dentine and predentine are generally spared and remain as a narrow shell as the resorption encircles the pulp .

Notes : 

1) External resorption > 1- Inflammatory   2- Mechanical    3- Idiopathic 

2) Inflammatory and Mechanical types usually affect the apical portions while the idiopathic type affects the cervical region . 

3) Inflammatory resorption that occurs due to reimplantation  of teeth characterized by progressive resorption of the roots and replacement of this resorbed area by bone and inflamed fibrous(granulation) tissue between the root and bone surfaces .However, There is NO ankylosis . 

4) In Idiopathic resorption the resorbed tissue is replaced by granulation tissue and ankylosis may result .

5) In internal and external types of resorption there is osteoclast-like giant cells ( odontoclasts) sitting in reorption lacunae are seen on actively resorbing surfaces .However, as resorption is not a continuous process the osteoclast-like cells are not always present and in this case some resorption lacunae may show attempts at repair . ( Histology of resorption ) .
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