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Today’s lecture is about the occlusal diseases that are a result of improper or deflective occlusion , to begin with ; signs of occlusal diseases are so easily observed even at the earliest stages , where progression of the damage can be stopped , on the other hand symptoms of the occlusal diseases may not be as obvious , so if the therapy is not delayed until damage is sever the complexity and cost of treatment can be dramatically reduced . 

occlusal diseases are of the most destructive disorders , they contributes to eventual loss of teeth , thus extensive restorative treatment, and that’s because such diseases are usually generalized involving several teeth of the dentition rather than localized involving a single tooth like in dental caries , and so treatment especially at progressive stages is rather extensive and more generalized. 

----------------------------------------------------------------------------------------------------------------------
Generally speaking occlusal diseases might cause several problems (we will go through them in details during this lecture) , but mainly an occlusal disease is:

1-  a factor associated with discomfort of the masticatory system structures, including pain and discomfort of the muscles , teeth and TMJ , due to the fact that all of them function simultaneously. 

2- a factor in the instability of orthodontic treatment , an incorrect occlusal relation or deflective contact might result on stresses and unusual forces that are not along the long axis of the teeth or a sort of transient forces during lateral excursions , these forces will act as extra orthodontic "moving" forces that will move the teeth and interfere with the right alignment and relationships between them , so , failure of the orthodontic treatment. 

3-  a reason for tooth soreness and hyper sensitivity , in this case a localized pain might not be due to dental caries or normal sensitivity related to dentinal tubules or thin enamel , rather this localized pain might be due to occlusal problems , and this is one of the most misdiagnosed cases leading to the performance of an unnecessary RCT .
----------------------------------------------------------------------------------------------------------------------
I- Historical 
· Lytl was the first to introduce the term "occlusal diseases " and defined it as ; the process resulting in a noticeable loss or destruction of the occluding surfaces of teeth. 
· Abrahamsen defined different causes for destruction of tooth structure , he showed how combined mechanisms of chemical effects could interact with occlusal overloads to intensify destruction of the tooth structure. 
-> destructive processes starts at the enamel , and as it reaches the dentine it becomes 7 times faster because :

  1- dentin is much softer than enamel and wears more easily. 

  2- effect of chemicals and acids in food and beverages which starts acting as destruction exposes dentine . 

this is why deformations of teeth should be considered Multifactorial , meaning that there is a combination of mechanisms contributing to the production of these deformities.

II- Mechanisims of tooth surface deformation :
Basic mechanisms of tooth surface deformation results from three basic physical and chemical mechanisms that can act alone or in combination ;

1- Stress : results in compression , flexure and tension .

-dental manifestations : Microfracture or abfraction.

-Abfraction : 

a wedge shaped wear lesion with Sharp edges at the cervical portion of the crown combined with occlusal surface wear , results from stress that causes flexure of enamel prisms at the cervical area , and surface enamel wear at the occlusal area . 

· the role of occlusal overloads on the non carious cervical lesions was first described as a possible consequence of tensile stresses through bending of teeth under occlusal overloads .

· neumerous investigators have claimed that occlusal loading force do cause flexure of teeth , that produce microfractures and structural loss of the cervical area. , so :

occlusal overload -> stress at cervical area --> flexure of enamel prisims --> cervical lesion "abfraction"

as we have mentioned, occlusal disorders are Multifactorial , it starts with cervical stresses due to occlusal overload, and as the dentine exposes chemical contribution starts to be noticed leading to a much faster and progressive destruction of the area. 

2- friction : between the teeth and either exogenous material or endogenous structures.

-dental manifestation : Abrasion , Attrition.

-Abrasion :
wear due to friction between teeth and an exogenous material , examples are :

Excessive tooth brushing and abrasive tooth pastes "most common" ,tobacco chewing , wind instrument , improper use of dental floss, chewing pencils smoking pipes "when the person keeps on biting in the same area on the pipe"  , nuts consumption , lip biting ..etc 

-Attrition : 
wear due to tooth to tooth friction "endogenous structures" , this kind of wear results from :

bruxism , empty mouth parafunction "some people constantly and subconsciously move their mandible as a habit" .

3- Corrosion : tooth structure loss due to chemical or electro chemical agents. 

· electrochemical like in battery factors where some vapors might cause tooth degradation .

-dental manifestation : Erosion .

-Erosion  :
tooth surface loss due to chemical or electrochemical action, which doesn’t include bacterial activity where the end result of the chemical action is called dental caries rather than erosion. 

erosion might be due to exogenous or endogenous causes :

· endogenous -> due body HCL and proteolytic enzymes , associated with the follwing conditions ;

1-  Bulimia : a psychological condition when the patient tends to vomit after eating in fear of becoming fat , the gastric acids in the vomit contribute to tooth erosion on the lingual side of teeth. 

2- Gastroesophegeal reflux. 

3- Gingival crevicular fluid. ??

"A fluid occurring in minute amounts in the gingival crevice, believed by some authorities to be an inflammatory exudate and by others to cleanse material from the crevice, containing sticky plasma proteins which improve adhesions of the epithelial attachment, have antimicrobial properties, and exert antibody activity. (From Jablonski, Illustrated Dictionary of Dentistry, 1982)"

· exogenous 

1- excessive consumption of citrus fruits .

2- excessive consumption of fuzzy drinks "pepsi" . 

these three mechanisms; stress, friction and corrosion , often overlap and interact to accelerate structural damage , emphasizing the fact that tooth destruction due to occlusal problem is Multifactorial , though, occlusal overload appears to be almost always the dominant factor that must be addressed during the treatment plan. 

· now you might ask : how can I differentiate between abfraction "which is due to stress" and abrasion of cervical area "which is due to exogenous friction mainly wrong brushing and abrasive tooth pastes" , especially that both lesion appears as a wedge shaped lesion with sharp edges at the cervical area ? 

the answer is ; abrasion lesions cervically are usually caused as we said due to wrong brushing , and are localized ; if ur right handed the lesions will be on the canine and premolars of the left side and vice versa , while abfration lesions are rather Generalized since they are related to occlusal stresses that affects all teeth almost equally beside don’t forget about the signs of occlusal wear (we said that abfraction is a combination of cervical lesion and occlusal surface wear). 

III - Examples of occlusal diseases
1- Attritional wear of lower anteriors 

· one of the most common untreated problems .

· a typical sign of 2 prevalent causes of such wear : posterior deflective incline interference , direct interference of anterior teeth. 
as soon as you see such lesion , don’t only look anteriorly but also look posteriorly for any deflective incline interference with the centric relation and smooth closure of the mandible , this kind of interference will cause the mandible to displace forward  and so rubbing of the lower anterior against the uppers.

the second most common cause is direct interference of anterior teeth to complete closure in centric relation , this will always be a result of an improper restoration "direct or indirect" or improper positioning of the anterior teeth .

ex : bulky crowns on upper teeth lead to attrition on mandibular teeth , due to the bulkiness which interferes with closure of mandible posteriorly , this will force the patient into performing parafunction until complete occlusion of posterior teeth and so the patient feels normal , but during all that anteriors undergo attrition as they rub against each other. 

>> so we have to look for either posterior deflection or anterior direct interference. 

· interference to the mandibular envelope of function is also a trigger of attritional wear , meaning the presence of interferences during chewing movements including protrusion and lateral movements .

>> remember envelope of function is smaller than envelope of movement and represents the mandibular movement during normal function "chewing , speaking ..etc"

· Correct diagnosis requires the complete understanding of occlusal principles. 

2- Erosion lesions :

as we know now occlusal diseases are multifactorial "starts due to a main cause and proceeds due to a group of causes" ,  erosion lesions are usually due to a combination of chemical and abrasive effects of food,
· evidence of erosion is obvious because the "cupped out" dentine areas cant be contacted by opposing teeth. ?

-> a good difference between erosion and attrition lesions, is that the cupped out area of dentine will be in contact with the opposing tooth since it is a result of friction between them , while in erosion the cupped out area will be out of contact since it is due to acids rather than friction.  
3- Splayed teeth :  

spaced maxillary teeth associated with enlargment of the arch . 

same type of mandivular deflection that causes wear problem can in a different patient force the upper anterior teeth in a forward direction , what happens is as the mandible is displaced forward due to interference , Instead of tooth wear to occur, these continuous forces on maxillary teeth push them in a labial position leading to enlargemnt of the arch associated with loss of contact between the teeth . 

splaying of teeth is a common sign that should be diagnosed and treated early, by elimenating the deflective interferences that forces the mandible forward.  

other signs of the same problem are, fremitus "which is hypermobility of tooth" , and soreness of anterior teeth at early stages, we will talk about them separately later on . 

4- Destroyed Dentition : 

a result of not intercepting the occlusal problems earlier. 

it might include movement of certain teeth, sever wearing in most of the teeth, reduced vertical dimension , fractured anterior teeth , and elongation of alveolar bone.  

in this case there is a loss of the facial length as the mandible tends to close more, and a creation of an occlusal space due to the loss of teeth structure.  

a problem might arise in a case called Dentoalveolar compensation , where wearing is relatively slow and overerruption of teeth occur due to a compensatory elongation of the alveolar bone , and called compensatory because it compensates for the loss of tooth structure due to attrition which might reach up to 3/4 of the corwn,and all this will result in no decrease of facial length and no occlusal space to place our restorative material in , this case is not immpossible but is hard to restore.  

5- Advanced occlusal disease : 

this results from a combination between attritional wear and movement of teeth (fremitus , tilting, drifting , overerruption). 

you will see next year ensha'Allah that some patients who need RPD might have an overerrupted tooth leaving no enough space to place a tooth on the opposite arch.  

6- Anterior Guidance attrition : 

this occurs when anterior teeth either interfere with CR closure or with envelope of function movement pattern, results in attrition of the lingual surface of anterior teeth and can go undiagnosed until the incisal edge is too thin or cracked that it starts chipping. 
7- Sensitive teeth :  

one of the most common misdiagnosed cases which leads to unnecessary RCT , its failure not to know that of the most common causes of sensitivity is occlusal overloads.

the sensitivity can result from pulpal hyperemia or the effect of non carious cervical cracks due to occlusal overloads,  meaning that if the tooth is undergoing trauma it might become sensitive and give us the impression of a need to RCT while it doesn’t need it, so in case of sensitivity first line of treatment is occlusal adjustments rather than RCT , unless deep crack which will lead to pulp hyperemia and irreversible pulpitis which is a different story and thus a true need to RCT.

8- Sore tooth :

continuous trauma on teeth due to occlusal overloads might lead to compression of the periodontal ligaments sometimes accompanied by puplal hyperemia , which causes considerable pain upon biting. 

· if any kind of mouth clenching or chewing cause discomfort or pain in a tooth , with the absence of any carious lesions , this is an indication of occlusal interference and is considered an occlusal disease. 

·  the simple clench test is used to determine if occlusion is a cause of hypersensitivity or soreness, which will eliminate a misdiagnosed need for RCT , simply ask the patient to bite on something hard , if he feels pain with the absence of hot/cold stimuli then this tooth is undergoing occlusal trauma. 

9- Hypermobility (fremitus) :

slight mobility of tooth when contacted by the opposing tooth due to occlusal abnormalities that causes widening of the periodontal membrane and a consequent greater susceptibility to periodontal diseases, it is an early sign of occlusal diseases so these teeth should be evaluated for any occlusal stresses or deflections .

tooth hypermobility is examined by putting our thumb on the tooth and asking the patient to close his mouth , we should feel any movement if really existed , the occlusal abnormalities behind this disease might arise from improperly contoured restoration that are too thick on the lingual side of upper anterior or over contoured on the lower restorations especially at the incisal edge , that’s why it is very important in case of restoring lingual side of upper anterior or incisal edges of lower anterior to check occlusion properly in centric and eccentric relations to eliminate any interferences during occlusion and functions. 

10- Split teeth / fractured cusps 

fracture lines can develop when a cusp incline interferes with the strong forces that precedes cusp fracture and split of tooth , sometimes a fracture of a whole cusp occurs as it starts as a crack and the overload is not relieved .

11- Painful Muscles : 

a common symptom of occlusal disease resulting from disharmony between occlusion and the TMJ, deflective contacts that forces the mandible and consequently the TMJ to displace anteriorly to achieve maximum intercuspation are the causes of painful masticatory muscles .

Conclusion

it is important to understand that diagnosis and treatment of all forms of occlusion disharmony are dependent on the practioner's knowledge of the masticatory system design, structure and function .
· the reference book is available at tla'a el ali since the beginning of the semester ask for it if u don’t have it yet . 
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