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Q & A
Q: 

How does diabetes increase the risk of dental 

caries? Is it due to the increased sugars in the 

GCF which attracts bacteria or is it due to the 

decreased salivary flow?



Q & A
A: 

● Reduced protective salivary flow & 

● Increased salivary glucose.

→ Limited evidence for GCF changes.  



Q & A
Q: 

What are the impacts of diabetes on 

periodontitis? Does diabetes worsen the 

progression of gingivitis, causing periodontitis?



Q & A
A:

Diabetes increases an individual’s susceptibility to gingivitis 

due to:

● Exaggerated immune response against plaque &

● Increased propensity for biofilm formation.

→ Unmanaged = elevated perio risk. 



Diabetes 

https://www.semanticscholar.org/paper/Dentists%2C-

diabetes-and-periodontitis.-Bjelland-

Bray/60a7cadfd90dc99812f6f2451f0531f4ee2284a1/fig

ure/1

https://www.semanticscholar.org/paper/Dentists,-diabetes-and-periodontitis.-Bjelland-Bray/60a7cadfd90dc99812f6f2451f0531f4ee2284a1/figure/1


Diabetes & Gingivitis/Periodontitis

In UNCONTROLLED diabetics:

1. ↑ glucose in saliva: suitable source of fermentable carbohydrates →  

proliferation & adherence of acidogenic & aciduric microbes 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4820571/ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6097371/)

1. ↑ High BGL ↓ function of PMNs:

- Impaired chemotaxis, adhesion & phagocytosis →  can’t ↓ microbe 

accumulation

1. ↑ cell death of osteoblasts & fibroblasts = ↓ repair ability

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4820571/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6097371/


Diabetes & Gingivitis/Periodontitis

4. Accumulation of advanced glycation end products (AGEs) in the oral cavity.

- MΦ transform (altered phenotype); ↑ production of pro-inflammatory cytokines

o Bone resorption occurs via prostaglandin E → perio

- Thickens collagen fibres on the basement membrane of capillaries, ↓ lumen 

diameter, ↓ blood flow, ↓ O2 = hypoxia, ↓ waste removal & ↓ wound healing

o ↓ blood flow exacerbated by ↓ endothelium-derived NO → vasoconstriction 

o ↓ wound healing also due to ↓ growth factors

- Impairs collagen and ↑ collagenase, hydrolyses peptide bonds in collagen →  

attachment loss & deepening of pocket

o Bacteria enter → periodontitis 



Diabetes & Caries/Fungal Infections

1. ↑ blood glucose → saturation of Na-Glucose transporter (SGLT) to reabsorb 

glucose in proximal tubule of nephron.

2. Glucose enters the urine & water follows due to osmotic diuresis → polyuria 

& dehydration.

3. Diminished salivary flow due to ↑ water loss → xerostomia



Pregnancy 

https://www.pregmed.org/bleeding-gums-gingivitis-during-

pregnancy.htm

https://www.pregmed.org/bleeding-gums-gingivitis-during-pregnancy.htm


Main hormones at play

↑ oestrogen & progesterone

● Oestrogen = anti-inflammatory

● Progesterone = pro-inflammatory



Pregnancy & Gingivitis/Periodontitis

1. ↑ oestrogen

- Vasodilation → ↑ blood flow to oral cavity + ↑ vascularisation

o Easier for bacteria to enter blood vessels (e.g. trauma) & cause 

metastatic infection

- Suppressed immune & inflammatory response; suppression of T-cell 

activity, ↓ PMN chemotaxis & phagocytosis, ↓ antibody production

o ↑ susceptibility to infection 

- ↑ turnover of epithelial lining

o Decreased epithelial barrier + ↑ susceptibility to bleeding 



Pregnancy & Gingivitis/Periodontitis

2. ↑ progesterone

- Despite being pro-inflammatory, as PMNs are less functional due to ↑ 

oestrogen, bacteria are able to overcome & induce their death

o Progesterone also stimulates collagenase release → attachment loss 

& deepening of pocket

- ↓ in fibroblast synthesis & hence, ↓ collagen production

o ↑ attachment loss, apical migration of JE

o ↓ repair post-injury

- Oedema of gingival tissues, ↓ epithelial thickness



Pregnancy - General Features/Summary

● Pyogenic granuloma (“pregnancy granuloma”) forms →  

harmless, benign growth

● Female immune system depressed to avoid chronic 

inflammation & harm to foetus

o ↓ function of epithelial barrier 

o ↓ inflammatory reaction

o ↑ pathogen access

o ↑ susceptibility to bleeding 



Menopause

https://www.mdedge.com/ccjm/article/95022/womens-health/how-menopause-

affects-oral-health-and-what-we-can-do-about-it

https://www.mdedge.com/ccjm/article/95022/womens-health/how-menopause-affects-oral-health-and-what-we-can-do-about-it


Menopause & periodontitis

1. Low Vitamin D = ↓ calcitriol (active form)

- ↓ sun exposure/slower activation to calcitriol

- ↓ calcitriol = ↓ absorption of Ca2+ from SI = ↑ bone 

resorption to meet Ca2+ demand



Menopause & periodontitis

2. ↑ progesterone & ↓ oestrogen

- Oestrogen needed for maintenance of bone mineral density →  

↓ density of alveolar crest = attachment loss + mobility 

- ↑ FSH reduces hepatic IGF1 secretion, activating osteoclasts

- ↓ formation of OPG to bind to RANKL on osteoclasts; RANK 

binds instead → osteoclast maturation + bone resorption

- ↓ osteoclast apoptosis

- ↑ in pro-inflammatory cytokines and TNFα = ↑ immune function 

+ exaggerated inflammatory response 



Menopause & caries

• ↓ oestrogen = ↓ stimulation of salivary gland oestrogen 

receptor = ↓ production & quality of saliva 

• ↓ IgA and other glycoproteins

- ↓ viscosity and adherence

- ↓ mucosal activity/protection against microbes

• ↓ pH (due to ↓ saliva)

- ↓ buffering = ↑ demin, caries & erosion



The influence of sex steroid hormones on the gingiva of 
women

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758498/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758498/


Sim Clinic



Q & A

Q:

Comprehensive review of products and 

indications and compositions (e.g. Fuji Bond and 

CaOH)



GIC
➢ GICs will autoset in 24hrs → no resin component

● Fuji XII Pink/White 

○ Useful for temporary restorations as it is visible, e.g. during root canal 

treatment, ID of margins

○ Can be used for erupting teeth with poor moisture control → fast 

setting time & GICs are more water resistant vs CR

○ Most fluoride release

○ Weakest Fuji (sub-optimal as a base under CR/Amalgam)

○ (Pink’s setting is accelerated with light (light → heat → faster setting)

■ Pink pigmentation allows for the absorption of light 

■ Useful for quicker procedures)

● Fuji IX

○ Liner or base (sandwich technique)

○ Generally apply a coat of protective material over GIC [G-Coat 

Protein setting time: 10s]

○ High fluoride release 

○ Moderate strength







RMGIC
➢ Fuji Bond LC

○ Proportions: [liquid:powder]

■ 1:1 - liner

■ 1:3 - base

■ 3:1 - adhesive

■ 2:1 - bonded amalgam

○ When mixing: be careful not to crush 

the glass particles as that would 

change the physical properties of the 

RMGIC (would not be able to tell 

clinically)

○ Apply just to dentine, to ensure good 

coronal seal

■ If lining enamel, the difference in 

CR vs GIC hardness could cause 

microleakage at the margins

○ LC Setting Time: 20s

➢ Photac Fil

○ Self-adhesive

○ Does not require bonding or 

conditioning 

○ No protective coating required

○ Capsule system

➢ Fuji II

○ Least fluoride release out of all 

Fujis

○ Strongest Fuji (i.e. useful as a base 

under CR/Amalgam)

*NOTE: Resin in GIC = stronger bonds, 

harder, more affected by water







CaOH/Dycal/Life

● Spot-application pulp-capping 

material

● Used either when:

○ Pulp is exposed or 

○ Necrosis of living tissue is 

desired for pulp shrinkage & 

caries removal

● No specific setting time - some 

moisture will accelerate setting



Ketac Conditioner
● Removes the smear layer 

○ Unstable adhesion surface: pellicle, saliva, 

blood, debris after tooth preparation

● Prepares the tooth surface for ion exchange & 

zone of adhesion formation

○ I.e. condition dentine or enamel and 

dentine before GIC/RMGIC application → 

GICs bond to tooth structure 

● Sim clinic: “Condition dentine with 20% 

polyacrylic acid for 10 secs, dry don’t 

desiccate”

○ Can be the reverse, depending on 

concentration of conditioner



Primer
● Dry bonding: etch dentine, dry thoroughly (desiccate dentine)

○ Collapse of collagen due to formation of hydrogen bonds between fibrils 

→ loss of MM retention 

○ Purpose of primer: HEMA-based primer flows into tubules and breaks the 

H bonds between peptides, “rehydrating” collagen → stiffer → adhesive 

flows between fibres 

○ HEMA has a hydrophobic end that bonds to resin & a hydrophilic end that 

bonds to dentine, but overall hydrophilic

○ Advantage: minimal moisture contamination (long term) as dentine is 

desiccated

○ Disadvantage: absorbs water over time → hybrid layer is semi-permeable 

→ eventual failure of restoration



Primer
● Wet bonding: etch E/D, “dry don’t desiccate” or “do not dry” (true wet bonding)

○ Supposed to keep some moisture between collagen fibres, preventing 

their collapse 

○ Uses a different, acetone-based primer: chases away water from the bond 

interface

○ Collagen fibres are upright → adhesive flowed through → MM retention

○ Problems: 

■ Phase separation: acetone evaporates & doesn’t effectively “chase” 

water away → excess water at bond interface

■ Technique-sensitive: must not over or under dry dentine

○ Advantage: minimal post-op sensitivity due to the hydrodynamic theory 

(movement of dentinal fluid in tubules due to osmotic/thermal/chemical/ 

mechanical stimuli → nerve fibre activation near odontoblast → pain)



Sim Clinic steps for primer use

DRY BONDING

1. Etch enamel for 15 secs & dentine 

for 5 secs

2. Wash and dry thoroughly

3. Apply HEMA primer to enamel and 

dentine

4. Air-dry for 10 secs minimum

5. Adhesive resin over enamel and 

dentine

6. Light cure 20 secs

7. 2 mm incremental CR

WET BONDING

1. Etch dentine 

2. Wash and dry, don’t desiccate/don’t 

dry

3. Apply primer (pretend it’s acetone-

based) to dentine

4. Air-dry for 10 secs minimum

5. Etch enamel, wash, dry thoroughly

6. Adhesive resin over enamel and 

dentine

7. Light cure 20 secs

8. 2 mm incremental CR


