Lec # 2

Tuse, 9/26/11

Tooth Structure:

Enamel &Dentin 

This lecture will be a revision of tooth structure: enamel and dentin.

      Enamel:

-Enamel formed of ameloblast ,which is ectodermal  in origin .

- The enamel varies in thickness at different areas of the tooth crown,

Ex,:1. incisal edge of centrals : 2 ml.

      2. cusp tip of the premolars : 2.5 ml.

     3. cusp tip of the molars : 2.5 – 3 ml .

     4. pit & fissure : almost they haven’t enamel (directly reach the dentin)     ,but other fissure doesn’t reach the dentin . This depend on the fusion of enamel lobs of the teeth .

 **Chemical composition:  

· inorganic phase : is the most dominant & its contain hydroxylapatite (HA) crystals  (95% -98% ) by weight.

· Organic phase : Amelogenin is the most abundant proteins in the enamel  ( 1% - 2% )

· Water : 4%  very important to pay attention.

**Structure of enamel :

· Enamel is composed of :

1. million of enamel rod (prism) ,which is the main component >

2. rod sheaths.

3. cementing inter rod .

· as we took last time , the most abundant carries spreads along the rod sheaths and the inter-rod enamel .

· Look at the wide lines in the out line p2: in the  cervical, rods are oriented outward in a slightly apical direction ,but in the half of the tooth the rods ( line) perpendicular to the external tooth surface & DEJ.

· In primary dentition all the enamel rods are perpendicular to the external tooth surface & DEJ in all places .

· Cone shape spread of bacteria depends on the direction of the enamel rods.

· Slide # 5 : shows : -enamel prism ( key whole structre ) , a head portion and a tail portion. This is because the Hydroxyapatite crystals change direction (each rod is composed of millions of Hydroxyapatite crystals). In the head portion, the crystals run perpendicularly to the long axis of the rod, while in the tail portion they diverge from this to become angled at 65 degree to the rod and that’s why we see two different areas.

                                     -high magnification of hexagonal HA crystals.

( From external surface of the enamel to the inner DEJ :

· there are three things that decreases : 

1. hardness of the enamel .

2. density ( enamel rod more dense  on the surface than in the DEJ ) .

3. diameter larger on the outer surface .

· solubility, is the only  physical properties that increase from the surface to DEJ ,its related to the hardness (menials contents). 

** Gnarled enamel: 

-They are found on occlusal and incisal area.

-    Clinical significance of gnarled enamel: 

The enamel rod seem spiral (entwine, ملفوفة على بعضها)( . when we prepare the cavity by using hand instrument cutting the enamel seems soft and easy to cut (( the so called  CLEAVGE)) . But in the presence of gnarled enamel prisms are over others ,, so  they are  hard to cut .

** Enamel tufts & lamellae: 
   Clinical significance: they resemble adefect in the teeth, they haven’t enamel rods, they are mostly organic  ( we expect formation of caries in these places.

-Enamel lamellae extend to the surface of the enamel, tuft is near the   DEJ. 

- Presence of tuft cause spreading of caries.

** Enamel permeability: 

· rout of passage of molecule and ions : 

1. water 

2. Hypomineralized structure ( tuft , lamellae and any structure that is less mineralized than HA crystals)

- presence of micro pores facillitate entering of water and organic material to enamel .  

· fluid , ions , low molecular weight substance , deleterious ( such as : acids of bacteria ,, which cause demineralization of the enamel,  oral juice , soda) , physiologic ( saliva is supersaturated with P,Ca)  , therapeutic  ( florid ,bleaching : change color of the teeth to be whiter) -> all can diffuse through the enamel .

· Permeability is limited to the size of bacteria and small molecular ions.

· When the teeth erupted they exist in the form of carbonate ,so if we enter florid in the oral cavity it will be transported to HA crystals … carbonate crystals is mostly susceptible to caries ,so teeth are more susceptible to decay when eruption .

· Micro roughness is made by etching the surface using the acid ,to prepare the surface for composite restoration , acid make dissolution of the teeth  to flatten the surface ( no high and low area) .

· Enamel is harder than dentine: - percentage of HA.

                                                         -size of HA.

-E namel is like a glass ;very hard but its brittle .

- Compressive strength on the enamel is very high ,but tensile strength  is low.

**Enamels color:

- Enamel is translucent , the color depend on :- thickness of the enamel .

                                                                         -mineralization 

                                                                        -stains (intrinsic ,extrinsic)

=> P5 ,b : enamel is very translucent in dark environment ,dentin doesn’t reflect the die , so you can see enamel much translucent if no stains abundant. 

· When isolating a tooth completely from oral cavity , enamel becomes  whiter than the rest of the teeth ,because of loosing of saliva ( humidity ) so the 4 % water evaporate and seem whiter .

· If you want to choose the color of the composite or the color of the esthetic restorative material, we should choose it when the tooth is moist not dry .

**DEJ:

-Scalloped; this prevent slipping of enamel over the dentin 

-Hypominaralized ;the base cone of caries on DEJ ( less mineralized)  so spreading of bacteria is high .

   Dentin:

· you should know odontoblaste and their cytoplasm process( toms fibers) .

· The cut of dentinal tubule doesn’t show the 2 end tip the tubule cause of the changing direction. 

· Size and number of tubules beside the pulp is larger than on the DEJ , this mean increasing the depth of the cavity ,increase the sensitivity of the tooth.

· Types of dentin : 

-predentin .

-primary dentin.

-secondary dentin.

-Reparative dentin (tertiary dentin): formed in response to moderate stimuli ,such as :abrasion ,erosion , trauma ( loss of tooth structure) +careis.

-dead tract: formed in response to moderate stimuli, odontoblaste process is dead so the tubule is empty and appear dark.

-Sclerotic dentine: 1. physiologic => due to ageing, minerals close the tubule so it gives dark appearance

                                   2. pathologic : because of mild irritation .

Detine is softer than enamel so it absorbs any shock happened on enamel.

· supported enamel : enamel supported by dentine , if you fill the restorative material on non supported enamel (no dentin ) the enamel & filing will break.

· A large cavity preparation decreases the fracture of the tooth.

· A large cavity in premolar cusps at mesialocclusaldistal (MOD) preparation increases the deflection to 3 fold than intact teeth.  Any occlusal forces on the cusps distribute vertically.

· Dentinal tubule contains a fluid in side and its size is related to sensitivity.

· Narrow tubule, ↓ flow of fluid inside , ↓sensitivity  and vice  versa .

· Fiber dynamic theory : high flow rate  sensitivity . 

· p12 ,shows defect in the cervical ( depletion appear as a cavity , not caused by a caries , as a result of tooth movement and occlusal forces which cause a diverge of enamel rod in mastication.

· Dentin is more permeable than enamel so we must close dentinal tubule when the patient suffer from sensitivity.

**Defense mechanisms to pulpal inflammation:

1) Outward flow of dentinal fluid.

Inflammation of the pulp (swallow pulpal cell) push the fluid back to the dentin tubule; to prevent entering of small little bacteria to the pulp (fight defense) .

This mechanism fails if large amount of bacteria (قبيلة) try enter the pulp.

2) Agglutination of plasma proteins (albumin and immunoglobulin) in the tubules to prevent entering of caries.  

*** Smear layer: 

=>IT’S  a debris, denaturized collagen and hydroxylapatite that’s formed on the surface of cut or abraded dentin.

=> smear layer could be an advantage.

** CLINICALLY:

· How to differentiate Enamel from Dentin Clinically:

	
	Enamel 
	Dentin

	Color 
	translucent light-white
	Yellow

	Reflectance 
	Shinning
	Dull

	Hardness 
	Harder
	Softer

	Sound 
	highly pitched
	No sound
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