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Reading Resources



Recognize periodontal health and disease;

Understand the peculiarities of the periodontal niche;

Identify the key components of the host response in the dento-

gingival area;

Understand the histopathology of periodontal diseases.

Learning outcomes



Periodontium



Periodontal health and diseases







Periodontal area peculiarities

Biofilms always present

Hajishengallis et al 2015

Periodontitis peculiarities 

Tooth: non-shedding surface, partially outside 

the body (=oral cavity)

Bacterial load is located generally
“outside” the body

Challenge for the immune-
inflammatory response to take
action

Endogenous/oportunistic infection

Dysbiosis

Plaque as a biofilm

Supragingival biofilm = Gingivitis

Subgingival biofilm = Periodontitis

Eubiotic: 
in a healthy 

balance with 

the host.

Dysbiotic: 
When balance 

with the host. 

Is disrupted



Periodontal health and diseases

Kinane, D. F. et al. (2017) Periodontal diseases

Nat. Rev. Dis. Primers doi:10.1038/nrdp.2017.38





Current PD etiopathogenesis model

Murakami S, Mealey BL, Mariotti A,Chapple ILC. Dental plaque–induced gingival conditions.J Clin Periodontol. 2018;45(Suppl 

20):S17–S2



SOCRANSKY, S.S. and HAFFAJEE, A.D. (2002), Dental biofilms: difficult therapeutic targets. Periodontology 2000, 28: 12-55.

Periodontal microbiota



Virulence factors – perio microbiota

Enzymes

Waste products

Proteinases

Leukotoxins

Lipopolysaccharides

EVADE HOST RESPONSES







Dento–gingival host defenses

Clerehugh et al 2013 





Epithelium

Physical barrier: turnover + peeling

Biological barrier: defensins, IL-8, PMN



Gingival crevicular fluid (GCF)

• Inflammatory exudate released through 
the crevice, resulting from the increase 
in permeability of vessels next to the JE 
and SE.

• Composed of: plasma derived
substances (antibodies, cytokines, 
enzymes), epithelium and immune cells, 
bacteria.

• GCF volume and flow increase with
increasing inflammation.

(Griffiths, 2003; Lindhe e Rylander, 1975)Uitto 2013





First defense cells (innate immunity)

Clerehugh et al 2013 





Adaptive immunity





HUMORAL RESPONSE



Adaptive - Cell-mediated response

        Antigen penetration of JE => APC + T cell naïve =>

       

       Different subsets of T-helper cells (Th1, Th2, Th17, T 

reg) proliferate and release different cytokines profiles

Th1: IL-2, IFN-g, 

Th2: IL-4, IL-5

Th17: IL-17

T reg: IL-10, TGF-b

       

       Cytokines act on other cells (PMN, macrophages, B or T 

cells) to stimulate, inhibit or kill

       

       T-helper cells on re-exposure proliferate and produce 

cytokines (memory)



Immune response = cells+mediators

✓ Main aim is to control infection in different ways

✓ Connective tissue destruction in periodontitis occurs as a “side-effect” of the 

immune-inflammatory response

✓ Perio ligament and bone destruction in periodontitis:

❖ Biofilm essential, but not sufficient

❖ High levels of pro-inflammatory cytokines (IL1b, TNFa), 

prostaglandins, MMP’s, RANKL

❖ Low levels of anti-inflammatory mediators (IL-10, TGF-b, TIMPs 

and OPG 







Adaptive immunity and bone destruction



OSTEOCLASTS ACTIVATION

RANKL & OSTEOPROTEGERIN OPG  STIMULATE OSTEOCLASTO-GENESIS

AND BONE RESORPTION.

RANKL /OPG HIGH RATIO PRORESORPTIVE.

RANKL /OPG LOW RATIO ANTIRESORPTIVE.

ACTIVATED T AND B CELLS CELLULAR SOURCE 

FOR RANKL

IFN-γ AND IL-17 INCREASE RANKL

IL-4 7 IL-10 REDUCE RANKL/OPG RATIO

LYNPHOCYTES SUBSETS TH1 & TH17 PRO 

RESORPTIVE

TH2 & Tregs (Regulatory T) antiresorptive

 



Stages of perio health/disease process

• Health

• Gingivitis

• Periodontitis



Histopathology of periodontal diseases

PRISTINE GINGIVA  x Histologic Perfection



INITIAL x Clinically Healthy Gingiva

• Clinically healthy gingiva with a limited coronal 
infiltrate (5-10% of the connective tissue area)

• Neutrophils and monocytes in JE

• Lymphocytes in the connective tissue

• Increase in vascular structures near JE

• Exudative fluid from vessels to tissues= GCF



INITIAL LESION histologically = gingival health clinically

• 24 HOURS PLAQUE ACCUMULATION

• CHANGE IN MICROVASCULAR PLEXUS JE

• ARTERIOLAS, CAPILLARIES AND VENULES DILATION

• HYDROSTATIC PRESSURE INCREASE 

• INCREASED PERMEABILITY

• EXUDATE OF FLUIDS & PROTEINS

• INCREASED GCF

• ENHANCED PMNS MIGRATION

• PMNS ACCUMULATE IN JE AND SULCUS 



• One week after plaque accumulation

• JE blood vessels remain dilated

• Increased in number and size of vasculature

• Infiltrate predominant PMNs and
      
        lymphocytes =  now 15-20% volume

• Very few plasma cells

• Initial fibroblast degeneration and collagen 
destruction

• Proliferation of basal and JE cells

• Coronal rete pegs

• Inflammation clinically detected – bleeding – 
due to pocket epithelium ulceration

EARLY LESION x Early Gingivitis



• Increased fluid and leukocyte migration

• More edematous swelling clinically

• Plasma cells 10-30 % on coronal 
connective tissue

• Collagen loss in apical and lateral 
directions

• Inflammatory cell infiltrate expands

• Extension of rete pegs into connective 
tissue

• JE deattached to tooth surface

• Pocket epithelium with heavy cell infiltrate 
PMNs

• Permeable and ulcerated pocket 
epithelium

ESTABLISHED LESION  x Chronic or established Gingivitis







ADVANCED LESION x Periodontitis

Advanced lesion

• Apical plaque growth

• Apical migration of JE from CEJ

• Lateral & apical extension of infiltrate

• Alveolar bone loss starts

• Extensive collagen fiber damage

• Plasma cells predominantly (>50%)



Thank you!!!
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