Today lecture about the anatomy of the periodontium 
Components of periodontium

1. Gingiva

2. periodontal ligament

3. alveolar bone

4. cementum

as a4th year student you should know the microscopic and macroscopic structure of periodontium as well as the development of periodontium .

the doctor show us apicture of cap stage 
(dental papilla: the organ that forms the pulp and dentin )

Gingiva

Tissues that form the gingiva: Epithelium and connective tissue 

The gingival is part of masticatory mucosa which covers the alveolar prosses and surrounds the cervical portion of the teeth and ends at mucogingival junction .
Components of gingiva : 

1. marginal gingiva(free)
2. attached gingival

3. interdental papilla (free)
the specific structure of different gingiva reflects its effictivness to penetration by microbes and nutrient agent to the deep dentition 
marginal gingiva : its not attached (free) gingiva extends from free gingival margin to free gingival groove about 2mm demarcated from the attached gingiva by free gingival groove 
free gingival groove seen in 50% of population .

marginal gingiva forms the soft tissue wall of the gingival sulcus separated from the tooth surface by the periodontal probe and located usually 1.5-2 mm coronal to the cementoenamel junction (some people its on the cementoenamel junction )
gingival sulcus : the shallow space around the teeth (v shape in cross section ) bounded by the tooth surface from one side and sulcular epithelium (epithelium lines the marginal gingiva )
theoretically the depth is zero, clinically the probe used to determine the sulcular epithelium depth 
if the depth measured by the probe up to 3mm considered normal 

(gum recession : if the gingiva below the cementoenamel junction )

Interdental papilla: the shape depends on different things :
1. contact relationship between the teeth (where the contact is : coronal ,mid ,cervical)

2. width of teeth?? 
3. course of the cementoenamel junction 
(the shape of interdental papilla pyramidal in shape in the anterior teeth because the contact is point while in the posterior teeth is cone shape because the contact is area )
Cone region covered by non keratinized epithelium which is similar to the junctional epithelium 
Attached gingiva : firm ,resilient and tightly bound to the underlying periosteum with small depression on the surface called stippling which gives the normal gingiva the orange appearance (the orange appearance disappear with inflammation )
The width of attached gingiva ( which is the hight in reality ) is the distance between gingival groove and mucogingival  junction and it differs between the regions and usually in the anterior larger than posterior .
The attached gingiva in the maxilla ends in the palatal side (no demarcation ) while in the mandible at the lingual side terminate at the junction with  lingual alveolar mucosa 

The width of attached gingiva increase with age 

Gingival epithelium : stratified squamus epithelium  and we can add to it sulcular epithelium 
The book classify them into oral epithelium and dentogingival epithelium 

Oral epithelium : which is external 

Dentogingival epithelium : which is in contact with tooth and composed from sulcular and junctional epithelium .

Oral epithelium (outside) :

        Major cell type ( keratinocytes ) , non keratinocytes ( langerhan ,merkel cells and melanocytes )
         Function :
1. protection (physical barrier)for that reason the cells very close together and the presence of tight junctions 
2. interchange with oral environment by merkel cells(nural cells)

the doctor show apicture of cross section of epithelium that show the papilla and bridges connect between them ( …….) these bridges not present in junctional epithelium .

if present in junctional epithelium inflammation happen in gingiva 

keratinocytes :

proliferation of it happen in the basal layer and perhaps in the superbasal layer

keratinization process is differentiation process (migration to the surface and flatten of cells and production of keratin ,tonofilaments and intracellular junction increase ,cellular activity decrease ,mitochondria,endoplasmic reticulum and nucleus decrease)

two types of keratinization :

1. ortho keratinization: no nucleus ,layer of corneum and well differintiated stratum granulosm present
2. para keratinization :nucleus present, stratum granulosm not present 
· non keratinization :no cornium neiether stratium granulosum and visible nucleus in the superficial cells .

desmosomes :two dense attachment (plaques) between two cells and intermediat electron dense line in the extracellular compartment and tonofilaments radiate in brush like fashion in the cytoplasm and cytoplasmic projection in the intercellular space
tight junctions : the cell membrane fused , no space between the cells ,normally they don’t allow any passage between the cells but they perhaps control the passage between the cells .

mitochndria,golji apparuts ,endoplasmic reticulum  decrease toward the surface  keratinosomes(   ) increase toward the surface 
melanocytes(non keratinocytes) :dendrite cells present in the basal and spinus layer responsible for melanin production .

langerhan cells :dendrite cells and contain(perpic )   granules move in and out the epithelium 

function : immunologic  function ,they recognize and  processe the  antigens that present in the epithelium    then present them to T lymphocytes in order to give the signal to the second line of defense that present in the connective tissue  .
merkel cells : nerve terminals present in the basal layer of epithelium ,normally they have sensory function 

basement membrane :composed from lamina lucida ,lamina densa ,and anchoring fibers 

lamina Lucida : electron lucent zone 

lamina densa : electron dense zone 

anchoring fibers : from lamina densa toward the connective tissue 

      dentogingival   epithelium : (sulcular and junctional epithelium )

sulcular epithelium : non keratinized or Para keratinized epithelium 
it becomes keratinized toward the enamel or    

clavicular fluid : contain serum , immunoglobulins ,proteins secreted by leukocytes and connective tissue cells 

function : clinsing action ,plasma proteins that mediate epithelial  adhesion to the tooth, antimicrobial activity and antibody action 

there are differences   between oral epithelium and junctional epithelium : 
junctional epithelium : cells size larger 

intercellular spaces larger in junctional epithelium

number of desmosomes in junctional epithelium lesser ,why ?
because it responsible for the contact between connective tissue and sulcus 

hemidesmosomes responsible for attachment between tooth and junctional epithelium (present at the junction)

no anchoring fibers at the junction between epithelium and tooth 

lamina propria(connective tissue) :composed from collagen fibers 60%,fibroblast 25% ,nerves and vessels 30-35%
fibroblast ,mast cells ,macrophages  , inflammatory cells  (cells that present in lamina propria)

fibroblast : 65% of cellular population 

    function : collagen production 

     contain well developed ER and large golgi apparuts  and large mitochondria 

mast cells : contain granules that contain histamine ,heparin and protolytic enzymes 
also have well developed golgi apparuts 

fibers : collagen , reticulin , oxytalan and elastic fibers 

how collagen form ?

tropocollagen >extracellular matrix (polymerization ) >collagen fibers 
tropocollagen aggregate longitudally then forms the fibers 

collagen fibers in laminapropria have multible names ( dentogingival fibers(coronal ,horizontal ,vertical )  , alveologingival fibers  , interpapillary fibers ,transgingival fibers , circular and semicircular fibers , trans septal ,dentoperiosteal , intercircular ,intergingival .
function of collagen : maintain structure integrity and stabilize the gingiva 

reticulin fibers : (collagen type 3 ) support capillaries at junction between epithelium and lamina propria 

oxytalan fibers(longitudinal ): immature elastic fibers 

elastic fibers : only in association with blood vessels in gingiva and periodontal ligament ,( they are numerous in the lining mucosa)why ? its highly vasculerized

ground substance(extracellular matrix ) :contain protoglycans and glycoprotiens 

     function : regulation of the diffusion and fluid flow and regulation of cell migration 

when I look to the gingival I make evaluation for 6 things (very important )

1. color
2. size

3. contour

4. shape

5. consistency

6. surface texture

color : depends on vascular supply ,thickness of epithelium , degree of keratinization and pigmentation 
↑vascular supply : more red ( mucosa more red )

Sulcular epithelium part of gingiva ( masticatory mucosa)

Under the mucogingival junction the color darker than above 

↑thickness : the color becomes white 

↑keratinization :  the color becomes white

↑pegmintation : the color becomes brown 

Oral mucosa is red because its thin , non keratinized 

Size : total sum of cellular and intercellular elements as well as their vascular supply 

If cellular elements ↑:size ↑      benign or malignant proliferation 

If intercellular ↑:↑ size            ↑ fluids > inflammation 

Contour : depends on the shape of teeth and their alignment also on the location and size of proximal contact and bone level 

   When contour change there indication that change happen in (shape of teeth and their alignment also on the location and size of proximal contact and bone level )

Error in making crown ,bone cavity ,overhang , malallignment of teeth ,change in bone level such as periodontal disease )
Shape of gingiva(shape of interdental papilla ) : depends on inter proximal space when flare>wide papilla 
Consistency : normally firm and resilient because of collagen fibers 

Oral mucosa is flexible 

When consistency change ( move easily ) : inflammation 

Surface texture : stippling or orange peal appearance in 40%of adults 

Depression in the oral mucosa give the gingiva the stippling appearance .
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