Non Carious tooth lesion
· This lecture is about non-carious lesions, the next two lectures will be about veneers (composite and porcelain veneers).
· In general the treatment for non-carious lesions is the same as the treatment for other lesions in Cons, which means composite restorations, onlays, crowns, there is nothing specific.
·  The non-carious lesions do not have a special type of treatment.
·  We should know what are non-carious lesions, their causes and how to avoid the etiological factors, after that we will decide the best materials to be used to restore such lesions.

· What is a non-carious lesion?
Non-carious lesion: it is the loss of enamel and dentine caused by means other than caries and trauma.
It occurs in 30-56% of the population which is very high percentage (high prevalence). 

· Usually the most common predisposed teeth for these lesions are the maxillary posterior teeth especially premolars due to greater occlusal loads.

·  Age group: usually older people because these lesions develop with time so it is not easy to find it in young people as in elderly people, because:
1.  In elderly there is a longer exposure time to the etiological factor. 
2. In older people sometimes there is periodontal recession which results in exposing the roots which are more susceptible to non-carious lesions (the roots are not covered by enamel).
· These lesions are:
·  Erosion
·  Abrasion
·  Attrition
·  Abfraction 
·  Non-hereditary enamel hypoplasia.
·  Hereditary hypoplasia (Amelogenesis, Dentinogenesis).
Erosion:
· What is erosion?                                                                                                            It is loss of tooth structure by chemical process not involving bacterial action (caries is a chemical process involving bacterial action).

· Etiology: 

1. Extrinsic acids such as juice, Pepsi and other things leave lesions which can be seen on the facial surfaces of anterior teeth.
2. Intrinsic: individuals with gastrointestinal problems (bulimic, anemic and pregnant ladies), these lesions are seen on the palatal surfaces of upper anterior teeth.
· It is important to know where do these lesions happen and their etiology because when there is a caries free class 5 you should know its cause; if it is caused by Abfraction certain precautions are taken before a restoration is placed, or if it is due to frequent acid intake (where the patient drinks alot of juices for example) the patient should instructed to reduce his intake and its frequency (here we can see the importance of history taking), so you should take the full history of the patient to know if the patient has parafunctional habits, his/her diet, where does s/he work, all of that is important to know the etiology, diagnosis and treatment. 
· Clinical appearance of erosion:
· It’s a smooth round cut defect.
· Sometimes we see an increase in incisal translucency due to loss of minerals by acids.
· Sometimes you may find a raised out amalgam.
· Sometimes in deciduous teeth pulp exposure may happen because the amount of minerals and structure differs from that in permanent teeth (where the pulp chamber is larger and easier to be exposed). 
· Abfraction and abrasion have the same appearance (sharp edges).
Abrasion:
· What is abrasion?                                                                                                    It is the loss of tooth structure by mechanical or frictional means (foreign body to tooth contact)
· Etiology:
1. Incorrect tooth brushing usually happens on the cervical margins of buccal surface (if the patient is right handed you will notice it more on the left side because the patient will have more control on the brush there).
2. Abrasion is not only due to the force of the patient’s hand; the tooth brush might be too hard and the tooth paste is very abrasive as those used for whitening the teeth.
3. Abnormal (parafunctional) habits abrades teeth; الخياط اللي بحط الإبرة بين أسنانه و الستات اللي ببزروا و هم قاعدين على التلفزيون 
4. Removable appliances as in a metal clasp which may cause abrasion lesion on cervical surface of the tooth.
· Clinical appearance:
· V-shaped notches and sharp line angles, you can feel it by a probe because it is sharp "كأنها مرسومة رسم" because it is a mechanical lesion.
· Usually affects more than one tooth in the same quadrant.
· Lesions are more wide than deep (differ from Abfraction).
· Usually the cervical margin is affected because enamel is thin there, so the lesion can easily reach dentin and extend. 
· Premolars and canines are the most commonly affected teeth.





Attrition:
· What is attrition?
· It is the loss of tooth structure due to tooth to tooth contact (it is a mechanical cause of loss of tooth structure).
· It happens on the occlusal or incisal edges and the proximal surfaces "there is movement of teeth by7kko bb3d".
· We find it in elderly patients where the contact area between molars is too wide (more than the ones seen in normal dentition) and that’s due to frictional movement between adjacent teeth (micro movement).
· Etiology:
1. Physiologic (normal):  "attrition on Dr. Suzan teeth more than ours because the difference in age". 
2. Pathologic when the patient has parafunctional habits such as clenching and bruxism.
· What is the difference between clenching and bruxism?
· Clenching: only centric movement "شادد على اسنانه بالسنترك بس" .
· Bruxism: all movements  "بكل الاتجاهات قدام و و ورى يمين و شمال" 
· Clinical appearance:
· Very easy and typical to see, you will see the facets of attrition.
· Attrition starts on enamel and when it reaches dentin the loss will be faster and results in facets.
· To be sure that it is attrition look at the opposing tooth; you will find a matching facet.  
· The appearance is a smooth saucer shaped facet.
· Flat occlusal surfaces.
· Sometimes you may find fractures, craze lines on teeth because of high pressure on the teeth or on restorations.
· A slide showing that the remaining teeth structure is only 1.5mm above the gum and the age of patient is 35 years, this is a pathological attrition.
· A slide showing a clincher where the length of teeth is normal but palatally there is a hole.
·  In a bruxism patient the incisal edges are involved and the teeth will be shorter.
Abfraction:
· When you look at a patient's teeth you will see abrasion lesions that result from incorrect use of tooth brush and this patient has bad oral hygiene, so this tooth brush lesions and bad oral hygiene mean that there is something wrong because tooth brushing will not be the cause of the lesion.
· What is Abfraction?
· It is a loss of tooth structure at the cervical area of the teeth caused by compressive forces during tooth flexure.
· Abfraction appears on a single tooth.
· Incorrect tooth brushing appears on multiple teeth, not on a single tooth. 
· Etiology:
· Heavy occlusal forces resulted in micro fracture consequently break down of cervical enamel and dentine.
· In 1991 krepto made a theory about Abfraction; "As teeth flex under occlusal loads, stresses are transmitted to the cervical area causing cervical enamel rods to fracture and dislodge, they are first destructed allowing water and other small molecules to penetrate between them and prevent them from re-bonding, with time a V-shaped notches develops”. 
· Clinical appearance:
· Mainly affects the buccal cervical aspect.
· May affect the lingual aspect. 
· Commonly associated with wear facets  كثير مرتبطين ببعض ألاقي Abfraction هون و لما أطل على السن من فوق ألاقي wear facet 
· The cause of Abfraction is an occlusal factor; occlusal overloading on a tooth results from interferences because it is out of the arch or whatever.
· Because of the high load on the tooth and lateral loads you can see facets on it and generally it may appear on all teeth because of bruxism, so there is occlusal overload and teeth normally flex.
· Commonly associated with wear facets.
· Deep narrow V-shaped notches and it is deeper than wider.
· All of the above are not enough to differentiate between Abfraction and abrasion so we use history and examination for help.
· The management of these patients is orthodontic treatment and that’s why it is important to know the etiology of the lesion.
·  These lesions are class 5, you will use composite, glass ionomer or amalgam, but because the loads can remove enamel and dentine they can easily remove the restoration so the patient will come again and again because the filling fell (and that is another reason why we should know what these lesions are beforehand).
· When I know the lesion I may do orthodontic treatment or selective grinding to remove the interferences on the tooth.
·  If the patient is a bruxist an occlusal splint should be made after treatment (it is called an occlusal splint not a night guard).
· Commonly affects a single tooth with an interference that causes extrusion.
· Posterior teeth don’t like lateral interferences because they are considered detrimental lateral forces.
· Teeth like occlusal forces along their long axes rather than lateral forces.
· The lesion depends on: magnitude, duration, frequency and location of the forces.
· Another cause of Abfraction is the force exerted by abnormal activity of the tongue as in tongue thrusting; it is very rare but could happen.
· The weakening effect of an occlusal cavity preparation may contribute to the development  of Abfraction, for example if a tooth has a large or deep amalgam, it may contribute to development of Abfraction (because it has a weakening effect)
· The Dr. showed us an Abfraction lesion; we can notice the poor oral hygiene.

Non-hereditary enamel hypoplasia:
· It is caused by fluorosis, trauma and other causes. 
· It is multifactorial in origin, there is no single reason for it, all the reasons that make an error during the formation of enamel by ameloblast are classified as enamel hypoplasia so what happen?
· It can be due to high temperature and here the hypoplasia will be generalized because it is systemic.
· It might be maternal where it appears on multiple primary teeth, not on a single tooth. 
· Note: Turner tooth is due to a trauma to the primary tooth (it was in the upper jaw in the slide)
· Enamel hypoplasia is a general big name, fluorosis is a part of enamel hypoplasia and this happens because the fluoride concentration is high during tooth formation and it affects the Ameloblasts during the formation of the enamel matrix 
· Enamel hypoplasia may have a smooth surface, pitted, grooved, white, white-brown or dark-brown.
· The appearance of enamel hypoplasia is different and depends on the etiology and duration. 
· If enamel hypoplasia appears as a white chalky appearance with a smooth surface there is no need for treatment unless the patient does not like it, and it is not treated by bleaching because bleaching whitens the teeth and we already have a white spot which is annoying the patient. 
· Do we treat it or not, this is the question!
· The line that we saw on the teeth is not a problem, especially if it is smooth because it is not predisposing to caries. 
· Extrinsic fluoride does not help in anything in such lesions.
· Fluorosis affects children who take a large amount of fluoride during their growing period.
· Tooth paste does not cause fluorosis.
· Fluorosis happens if the child takes fluoride systemically during teeth formation but after the teeth are formed salamh tsalmak.
· The most important thing to know is that bleaching does not help in case of fluorosis.
· Fluorosis is treated by placing composite veneers and porcelain veneers (to be covered in future lectures).
Amelogenesis imperfecta and Dentinogenesis imperfecta :
· We studied Amelogenesis imperfecta and Dentinogenesis imperfecta last summer in details.
· If there is pulpal space then it is Amelogenesis imperfecta.
· If there is no pulpal space (obliterated pulp chamber) then it is Dentinogenesis imperfecta.
· In dentnogenesis imperfeta enamel is completely normal but it is lost at a very early stage and only dentine is left, so we cannot make veneers because if you want to make composite or specially porcelain veneers you need enamel as you will see in future lectures (no enamel= no veneer)
· In dentinogenesis imperfecta: the pulp chamber is obliterated, the color of teeth is abnormal brownish, the roots are short and stunted.
· Generally the predisposing factors for non-carious lesions are :
Developmental anomalies:
· Amelogenesis and Dentinogenesis, its disturbance of the formation of the calcified tissues, they are familial traits (always ask about the family in history taking).
Malocclusion: Abfraction, attrition, craze lines.
Posterior teeth lost: increases the load on the anterior teeth. 
Parafunctional habits 
Seeding  " البزر " 
Pipe smoking
Restorative materials: porcelain can easily wear opposing teeth because it is stronger than enamel.
Diet: high consumption of acids
Systemic diseases: gastric refluxes, prolonged vomiting, bulimia nervosa
Natural wear and tear: when we use our teeth for eating (attrition).
Non carious lesions are not a modern phenomenon. 
Part 2:
Treatment of non-carious lesions:
· Before any treatment is done for these lesions we should know the proper diagnosis and recognize the cause of the cervical lesion because this will influence the long term success of our treatment.
· To restore or not?
· When it should be restored? we restore it:
· When the lesion affects the function or esthetics.
· When the lesion is deep and helps in plaque accumulation.
· When there is a possibility for tooth fracture (when the lesion is deep).
· If there is a patient complaint from sensitivity. 
· Ferrule effect: a 2 mm height of tooth structure should be available to allow for a ferrule effect We took it in Cr & Br  
· Most of the patients will not complain from these lesions because they are chronic lesions formed over a long period of time, so tertiary dentine is formed and surface dentin transforms to sclerotic dentine.
· Small cavities with no signs and symptoms do not need restorations and only require preventive measurements.
· What are the preventive measures? No more drinking Pepsi or acidic juice, solve the medical problems, etc.
· Indication for restoring non carious lesions:
· Dentin hypersensitivity: we will take a lecture about it and how to treat it, we have a special tooth paste and desensitizing agent, laser and there are many ways to treat dentin hyper sensitivity without restorations 
· Esthetics.
· Secondary caries.
· Large deep lesions affecting tooth structure.
· Stages of treatment:
· Pre-restorative stage: before initiation of treatment the cause should be known and removed beforehand. The treatment can be by a direct or an indirect restoration depending on the size of the lesion.
· We prefer indirect because the direct will not withstand.
· Occlusal adjustments should be made when there are high force interferences on teeth because if we do not do it our restoration will fail. 
· Elimination of habits, dietary advice, medical referral, desensitizing agents, all of these are pre-restorative.
· Occlusal splints for patients who have parafunctional habits, bruxism. 
· Partial denture when the patient loses his/her posterior teeth to avoid high pressure on anterior teeth.
· Orthodontic correction for tilted teeth because we cannot make selective grinding in this case.
· Surgical intervention if the lesion is beneath the gum (we need a crown lengthening).
· Occlusal splint (*Night guard is not the scientific name).
· Sometimes you imagine it is soft and because we put it between the teeth it should never be soft it should be always hard, the scientific name is occlusal splint but it guards during the night.        
· Why we don’t give patients soft appliances? Because soft appliances will stimulate biting so we need a hard material to protect the teeth and separate them.
· The soft appliances only used for 1- athletics "elmosara3ah we give them soft appliances to protect their teeth" 2- when we use appliances for few weeks then we should always change it to hard appliance. 
· We can use direct restorations such as amalgam, composite, compomers, resin modified glass ionomer. usually used when we deal with a localize area, smooth cervical lesion or isolated lesion.
· Indirect restorations: composite onlay or composite inlay, porcelain, cast metal, we use them in large areas with esthetic problems where veneers or crowns are needed or if there are severe functional problems on occlusal surfaces because composite does not help on occlusal surfaces.
· Patient who lost the vertical dimension, I need to compensate for this loss so I can use onlays, crowns are not conservative.
·  Occlusal splint we may use it as a temporary treatment for the loss of vertical dimension.
· Always try to be conservative so we start with: direct restoration then indirect restoration (start with onlays then crowns).
· Gold onlays on posterior teeth are the best treatment for such patients when there is loss of vertical dimension, and we can make crowns anteriorly.
· Choice of type of restoration depends on: 
· Severity.
· Age; in young patients multiple crowns can be placed for full mouth rehabilitation, in older patients with missing teeth complete dentures can be constructed.

· Location: in cervical lesions we use direct restorations, in incisal or occlusal we use direct or indirect restorations (in the anterior teeth you can do composites or crowns or veneers, in the posterior teeth go for indirect restorations.
Requirements of an adequate restorative material: 
· Good aesthetics. 
· Adhesion to tooth structure.
·  Ease of handling.
·  Ability to flex with a tooth (mainly in microfilled composite). 

· Amalgam advantages and disadvantages (you know them 3n daher 8lb).
· In cervical lesions we use direct restorations; you can put amalgam, composite, glass ionomer (glass ionomer is not esthetic because it is very opaque ie too white).
·  For esthetics we use composite but remember you need good isolation for it.
Dentinosclerosis:
· Why is it important to know the cause of a non-carious class 5 lesion if it is Abrasion, Abfraction or something else?
· Usually when dentine is exposed to the oral cavity for a long period of time it will form sclerotic dentine where the outer layer of dentine tubules will be obliterated and it may be hyper-mineralized, so here to make good bonding to composite you need to refresh/abrade or remove a small layer from it by a low speed round bur to expose the underlying dentine and dentinal tubules to be able to bond 
· If you acid etch and bond to sclerotic dentine the restoration will fall.
· Sclerotic dentine is very bright and hard. 

· Problems with cervical lesions: 
· Marginal deteriorations.
·  Loss of retention very frequently and this is due to poor bonding or there are occlusal factors that inflict flexure forces on the tooth and de-bond the restoration.
· Improper isolation (especially cervically it is hard to get proper isolation so we use a retraction cord even if the cavity is exposed because a retraction cord gives good isolation and prevents seepage of crevicular fluid into the cavity. 
· The doctor showed us palatal veneers. 
· Veneer means "قشرة"  or facing covering the external surface.
·  90% of veneers are labial on the external tooth surface.
· The best material in the mouth for onlay is gold because:
· It is as hard as enamel so it does not wear the opposing teeth.
· It is conservative.
· The best margin adaptation is seen in gold restorations to teeth because it is ductile so it can be burnished inside the patient’s mouth. 
· The best occlusal morphology and contact because the technician makes it by waxing up (drawing the grooves and cusps and the perfect contact and then casting it so the metal will have the same shape as wax) while porcelain does not give this because it is made by powder on the tooth then to the furnace where fusion will happen so it will not give good occlusal stops and contact as metals, crowns and bridges are the treatment for extensive caries.
· Palatal veneers can be used for erosion lesions but they are not very nice. 
· Patients who have parafunctional habits can chip porcelain because of the high occlusal loading, sometimes it may reach 4 times the normal force so the attrition and fracture of porcelain will happen and this is important because after I do full mouth rehabilitation I will make an occlusal splint because parafunctional habits are central nervous system initiated.
·  90% of parafunctional habits are related to stress, all student have parafunctional habits and clicking before exams. 
· We can get occlusal anatomy on porcelain but not like metal.
· We can notice occlusal facets on metal.
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