Systemic and environmental factors
The role of calculus in periodontal disease is retaining plaque

Plaque in the main factor in perio diseases because it causes an immune response due to the presence of differents microbes

In perio diseases we've a microbial challenge that leads to the inflammatory response causing changes in the connective tissue and bone metabolism with the result ending in the clinical signs and symptoms

It's not the presence of plaque that causes the bleeding and swelling

Diseases can be influenced by different factors:

Non-modifiable:

· Genetics

· Age

· Gender

· Pregnancy, puberty, menopause

Modifiable:

· Environment

· Stress

· Psychological factors

· Acquired (DM, hypertension) ( includes systemic diseases

We've a number of environmental, physical and psychological factors that have the potential to alter the periodontal tissues and host immune response resulting in a more severe periodontal disease expression

All factors have profound effect on the host through:

1. physiological response

2. vascular system

3. inflammatory response

4. immune response

5. tissue repair

They've potential to modify:

1. susceptibility to disease

2. clinical presentation of the disease

3. plaque microbiota

4. disease progression

5. response to treatment

Diabetes Mellitus

Type I and II

In relation to periodontal diseases type II DM is more imp

Type II DM is due to increase in resistance leading to increased insulin levels at the beginning 

This leads to an increase in the immune response affecting the islets of langerhans. So with chronicity disease leads to Decrease in insulin levels

Type I:

· destruction of insulin beta cells

· 10-20% of patients with DM

· Diagnosed early, before age 21

Type II:

· Insulin resistance 

· Decrease in insulin production

· Onset of symptoms is gradual (usually after age 40)

It's very imp to know the details of DM as dentists

It affects 60% of the Jordanian population

Clinical symptoms:

· Hyperglycemia

· Polyurea / polydypsea/ polyphagia

· Pruritis

· Weakness and fatigue

Complications:

We've 5 main complications:

1. retinopathy
2. nephropathy

3. neuropathy

4. macrovascular disease

5. impaired wound healing

6. periodontal disease (included since year 2000)

though it's to be noted that diabetes with good oral hygiene will not necessarily affect periodontal health

Oral and periodontal effects:

· diminished salivary flow

· burning mouth or tongue

· xerostmia (oral hypoglycemis drugs)

· candidiasis

· clinical attachment loss

Association between periodontal infection and diabetic control:

Insulin resistance is due to obesity which is a risk factor

Obesity leads to accumulation of glucose in high amounts over long periods of time 

Body eventually converts glucose to fats though it normally converts it to glycogen

Hyperinsulinemia and hyperglycemia ( type II diabetes

Hyperlipedemia( affecting CR-P and TNF- alpha (leads to heart disease

TNF-alpha: on of the most imp pro-inflammatory cytokines

                    It induces and sustains inflammation

Both hyperinsulinemia/ hyperglycemia and hyperlipedemia have an INDIRECT effect on periodontal disease

Obesity doesn't depend on size but on the BMI

High LDL/TRG( leads to impaired tissue response via immune cell alterations:
·  increase IL-1B, TNF-A by monocytes

· Increase IL-1B, TNF-A by PMNs

Those factors are in favor of destriction

· Decrease PDGF, TGF-B1, b FGF by macrophages

Those factors are in favor of repair

The above alterations help to initiate periodontitis along with the presence of plaque

Periodontistis by itself also leads to increase in IL-1B, TNF-A which further augments serum lipids (
Which further impairs tissue response (
Which leads to exacerbations of periodontitis (
That leads to systemic disease/ metabolic disturbance (
Diabetes is affected through genetics/ high fat diet (
That again causes an increase in LDL/TRG (
And the cycle repeats

The relationship between diabetes and periodontitis is a 2 way relationship

· Diabetes leads to increase in lipids affecting the immune response

· Periodontitis and pro-inflammatory cytokine leads to high LDL/TRG even w/out presence of diabetes

Glycemic control in diabetic patients that have periodontitis and not taking their medications is worse than those w/out periodontitis and not taking their medications

Pathogenic bacteria ( periodontal disease infection/ progression <<< --- > poor metabolic control of DM ( Diabetic complications ( pathogenic bacteria

Modifications of Host- Bacteria relationship in diabetes:

· Effects on microbiota: increase in proportion of pathogenic species
The 5 most imp bacteria:

AA

P. GINGIVALIS

T. FORSETHIUS

T. DENTICOLA

T. INTERMEDIA

· Effects on host response: affects PMNs, cytokines from macrophages and monocytes  and connective tissue

· Effects on:
PMNS:

· Decreased function

· Defective chemotaxis

· Increased collagenase activity in crevicular fluid

· Increased levels of beta- glucoronidase and elastases( destruction in ECM\

Cytokines (monocytes and macrophages) :

· Increased level of IL-1B, PGE2 in crevicular fluid

· Increased release of IL-1B, PGE, TNF-A by monocytes

· Binding of AGEs (Advanced Glycation Proteins) to macrophages and monocytes( leads to Detsructive Cell Phenotype: 

· Increased sensitivity to stimulus
· Excessive release of cytokines

Connective Tissue:

· Decreased growth, proliferation and differentiation of fibroblasts and osteoblasts

· Decreased matrix synthesis by fibroblasts and osteoblasts

· Formation of reactive oxygen species damaging cellular function (oxidative stress)

· Altered collagen metabolism due to accumulation of AGE

AGE leads to vascular changes leading to thickening of capillary basement membrane thus relation of diabetes to atherosclerosis

Healing and treatment response:

· Decreased synthesis of collagen by fibroblasts

· Increased degradation by collagenase

· Glycosylation of existing collagen at wound margin (glycosylated collagen not as strong as normal collagen)

· Defective remodeling and rapid degradation of newly synthesized poorly cross-linked collagen

                                                                    Tissue destruction


Enzymes (elastase/ collagenase)


PMNs                                                        chronic hyperglycemia


Impaired chemotaxis                                       AGE                                cytokines                       
                                                                                               (monocyte & macrophage)
Reduced migration                                        capillary thickening              poor healing

Diabetes affects healing and tissue metabolism
Pregnancy, puberty and menopause:
Effects of estrogen and progesterone on periodontium:

· Affects salivary peroxidases (estrogen)

· Stimulate collagen metabolism and angiogenesis (estrogen)

Angiogenesis: capillary production from existing capillaries

Vasculogenesis: capillary production from nothing

· Trigger autocrine or paracrine GF signaling pathways (estrogen)

· Modulate vascular responses and connective tissue turnover in periodontium

· Interaction with inflammatory mediators (estrogen and progesterone)

Puberty and menstruation:

· Increase in gingival inflammation w/out having changes in plaque level

If we compare female in puberty with a male, inflammation is slightly higher in females w/out having differences in plaque level

However this is not a general rule

· One of the causes is prevotella intermedia, as it uses progesterone as a nutrient
P. Intermedia is higher during pregnancy than when there is no pregnancy

· Increased inflammation during menstruation

The increase is slight and it's the greatest during the first menstrual cycles (at the beginning of puberty)

Pregnancy Gingivitis:

Same as gingivitis but excacerbated during pregnancy

· Increased BoP, probing depth (PD), crevicular fluid flow

· More significant during the 2nd and 3rd trimesters

· Effect on microbiota by the increase in the gowth of periodontal pathogens (maily PI)

All above can be minimized by good OH

Pregnancy:

Effects on tissue and host response:

· Increased capillary permeability and dilatation (
· Increased gingival exudate

· Stimulation of PG synthesis

· Decreased keratinization of the gingival

· Increased epithelial glycogen

· Suppression of immune response to plaque:

 ( suppression of chemotaxis and phagocytosis
 (suppression of antibody-anticell response
Pregnany granuloma:

· Also known as pregnancy tumor/ pregnancy epulis

· Pedunculated fibro-granulomatous lesion

· Bright red, hyperemic and edematous

· Location in the interdental papillae (mainly in max. ant. teeth)

· Regression after parturition

· Recurrence after surgical removal during pregnancy

· Good oral hygiene and debridement (during pregnancy) helps keep it in a small volume
Usually we don't do surgery during pregnancy though there is nothing against it 

Menopause and osteoporosis:

· Reduction of hormonal levels
· Desquamation of gingival epithelium

· Osteoporosis( reduced bone density

· Can be prevented by oestrogen replacement therapy ( there is a reduced risk of tooth loss loss with replacement therapy

· Estrogen has receptors on osteoblasts and since activation of osteoclasts starts from osteoblasts , estrogen helps prevent it

· Also estrogen is an anti-inflammatory hormone

· Effect of smoking on osteoporosis ( increases the level of FSH and LH ( decrease in estrogen ) even in menopause

· Males are at a lower risk of osteoporosis as they have stable levels of estrogen throughout life 

Hormonal contaceptives:

· Similar to pregnancy but less dramatic effects
· Increase gingival inflammation

· Increases gingival exudate 

· Increases tissue breakdown with long term use

Tobacco smoking:

Nicotine:

· Increase BP

· Increases HR

· Increases Respiratory rate

· Decrease in skin temperature

Periodontal diseases in smokers:

· Necrotizing periodontal diseases (NUG and NUP)

· Poorer oral hygiene

· Higher level of periodontal destruction

· Deeper PD and large no of deep pocketing

· More attachment loss with more recession

· More alveolar bone loss

· More tooth loss

· More furcation involvement

· Less gingivitis and less BOP ( smoking at the start leads to vasoconstriction but chronic smokers have a decrease in the no. of BV mainly terminal BV  (capillaries)

Smoking effect on plaque bacteria:

· Increased levels of plaque 

· Increased counts of periodontal pathogens

· Increased proportions of sites harbouring periodontal pathogens

Effect on host response:

· reduced inflammation

· decrease in amount of crevicular fluids

· fewer BV

· increase in the no. of leukocytes in the circulation (though fewer in gingiva)

· inhibition of neutrophils, PMNs, monocytes, and macrophage function

· higher oxidative stress

· alteration in migration of leukocytes

· alteration in the level of enzymes produced by PMNs 

· affects function of T- and B- cells

Effects on healing and treatment response:

· poorer reduction in PD and gain in clinical attachment loss (CAL)

· impairment and retardation of tissue healing

Tobacco smoking affects lung, brain, plaque microbiology and periodontium

When we have systemic absorption of nicotine it leads to all what was previously mentioned
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