JUNIOR RESTORATIVE COURSE TUTORIALS

Week 2a 02/10/06

Indications for & Hazards of Radiography

X-rays that will be commonly used:

1. Intraoral radiographs (film inside mouth)

· Bitewing – shows proportion and not all teeth, diagnose caries at contact point, cannot get full view at root apices.

· Periapical – shows tooth supporting tissues, alveolar bone and root apices.  Used in endodontic treatment mostly.

2. Extraoral radiographs (film outside mouth)

AKA dental panoramic radiograph, can show large lesions in bones and sinuses, limited use, detect age (forensics).

Hazards 

Radiographs diagnose oral diseases and conditions but there is a risk of exposing patients to x-rays.

1. Deterministic – large dose, get some degree of (acute) cell death, “radiation burns” ( should not occur in dentistry, effect ( dose.

2. Stochastic (small dose)

· Germ-line – inheritable

· Somatic – chance of cell death

Radiation dose at stochastic levels have a cumulative effect, 2 bitewings are equivalent to 1 day of background radiation, risk is greater in the young, estimated that 10 fatal.

Probability of event related to dose is not fully related to DNA or protein damage (cancer).  19 million intraoral radiographs and 2.9 million panoramic radiographs taken in 1998.

Minimising patients dose:

· Use radiography only when necessary.

· Optimise diagnostic quality.

· Fast film ( less hard exposure.

· Narrow beam.

· Good dark room technique.

· Keep radiation levels As Low As Reasonably Achievable (ALARA).

· Keep out of primary beam and scatter.

· Use distance and controlled area.

· Never hold film.

· Design of facilities and equipment so as to avoid the beam easily.

Indications

1. All x-rays must be justified and benefits must outweigh potential detriment.

2. Caries risk – predetermine whether its worth using radiography, clinical evidence of previous disease, dietary habits, social history, use of fluoride, plaque control, saliva, medical history.

3. Developing dentition – orthodontic treatment need, to determine absent teeth or malocclusion.

4. Periodontal disease – will x-rays change management or prognosis?  Can existing radiographs be used?

5. Endodontics – 4-5 views recommended (preoperative, working length, confirm obituration length, postoperative review.

6. Edentulous patient – only if abnormality suspected.

7. Oral surgery – implant planning and review, extractions (if problems suspected or encountered before).

There are 3 objectives in taking a radiograph:

· Consent – patient consent is required thus must inform and ask patient, and document this.  Look at patient information to see whether a previous radiograph exists.

· Reporting – all radiographs must be evaluated via good viewing conditions.

· Your Case – high caries risk, large restoration, so as to justify why you have taken the x-ray.

Week 2b 03/10/06

How to detect caries: common and infrequent methods

Benefits of early caries:

· Reduced need for restorative intervention (arrest and reverse early lesions).

· Greater preservation of tooth structure (biological cost is low since minimal pulpal challenge).

· Reduced mechanical failure of teeth and restoration.

Sure diagnosis:

· Clean and dry teeth.

· Retrospective analysis.

· Good lighting.

· Sharp eyes.

· Radiographs (for interproximal caries ( seen only when advanced with naked eye) when indicated.

Non-invasive detection methods:

· Easy and common – visual examination, radiography, transillumination.

· Less common – impressions, caries detector dye (stains organic material), laser spectral fluorescence (10 < no caries, ~10 ?, >10 caries).

Radiographs:

· Bitewings – most common, bite on wing of the film, useful for detecting early interproximal caries and occult/hidden caries.

· Periapical – root caries.

· Orthodontic panoramic topography (OPTs).

Caries detector dye:

· Flows into and stains demineralised tissue.

Identification of Instruments

Probes: 6, 11 Briault, 12 Weston.

Excavators: 125/126, 129/130, 244, 245, 246, G4.

Plastic filling instruments: 11, 12, 154s, 155, 156, 21.

Cutting instruments:

· Gingival margin trimmers; 77/78, 79/80.

· Chisels; 84, 86.

· Hatchet; 53/4.

· Carvers; CVR1 (wards 1), CVR2 (wards 2).

· Spatula; 3/Weston.

· Dycal applicator.

Make sure you know all 24 instruments for OSCE exam in February.

Week 3a 09/10/06

Moisture Control

Objectives:

· Outline main methods of moisture control.

· Why moisture control is necessary.

· Advantages and disadvantages of rubber dam.

Reasons for moisture control:

· Patient comfort.

· Improve operators vision.

· Salivary flow is stimulated by dental treatment.

· Microorganisms.

· Salivary contamination must be avoided in certain techniques e.g. capping.

· Filling material to be used only in dry environment e.g. amalgam (does not stick in moisture) composites.

· Crevicular exudates bleeding from gums (contamination).

Techniques for moisture control:

· Aspiration, cotton wool rolls (absorb saliva), cellulose pads (dryguards placed in buccal sulcus).

· Rubber dam – most control over moisture, latex allergy check, thin sheet of latex placed around tooth.

Dis/advantages of rubber dam:

· Advs – complete isolation, isolation from bacteria, protection from instruments, separation, protect the operator and quicker and effective treatment.

· Disadvs – lack of communication, claustrophobic, sensitivity (pinches gum a little), time consuming to apply.

Indications for use:

· Restoration protection.

· Root canal therapy.

· If moisture sensitive material is to be used.

· Acid-etch technique (fissure sealant) so as not to contact acid and soft tissue.

Equipment:

· Rubber dam – supplied in ready-cut 15cm (6 inches) square sheets, resistant to tearing.

· Rubber dam punch – makes clean cut in latex (no tear), some have holes.

· Rubber dam clamps – metal clips which attach to tooth and hold the rubber dam in place, winged and wingless forms, ferrier for anterior teeth. 
· Rubber dam clamp (Stoke’s) forceps – place and remove the clamps.
· Rubber dam frame – holds free edges of latex sheet and prevents collapse.
· Rubber dam stamp – marks the position of the holes to be punched, reach up to below patients nose.

Application for posterior tooth:

· Only tooth to be treated needs to be isolated.

· Clamp is required.

· Try floss 1st threaded through clamp hole ( select clamp type and size, wingless prior to dam placement.

Procedure:

· Punch hole i.e. 3 punches for UL6.

· Wingless clamp; dental floss threaded through hole and rubber dam stretched over clamp bows.

· Winged clamp; combined clamp and rubber dam is placed over tooth, flat plastic is used to disengage rubber from clamp wings.

· Place bow on distal surface.

· Using Stoke’s forceps guide rubber dam.

· Place frame over top

· OR place clamp around tooth 1st and then place rubber dam over clamp.

Role & Mechanism of Fissure Sealant

Occlusal, buccal and cingulum, pits obvious stagnation areas for plaque.  Early diagnosis is difficult since early enamel lesions forms on walls in fissures.  For diagnosis you require; sharp eyes, magnification, dry/clean teeth, a probe to remove plaque from fissure and good bitewing radiograph.  A fissure sealant aims to provide a fissure system that is clinically and radiographically caries free.

Indications for sealant:

· Newly erupted teeth, especially molars.

· Deep (susceptible) pits and fissures.

· High-risk patient (i.e. missing teeth due to caries, poor oral hygiene, handicapped patient or poor diet).

· Caries free site.

· Able to isolate tooth from contamination.

· Patient cooperation. 

Isolation; tooth must be capable of isolation since salivary contamination is most common use of failure.

Technique; anaesthesia and isolation, use rubber dam or cotton wool rolls.

Cleaning; clean the tooth surface with bristle brush in a hand piece and pumice.

Week 3b 10/10/06

Clinical Aspects of Caries: Management

Objectives:

· Methods of caries removal.

· Caries spread.

Caries management strategies:

· Preventative – diet, fluoride, hygiene.

· Arrest – plaque control, diet, hygiene, antibacterial methods.

· Remineralisation – fluoride.

· Intervention – disinfectant, sealants, excise and restore.

Caries process:

· Balance between re/demineralisation.

· Demineralisation when plaque bacteria metabolise refined carbohydrates.

· Lateral spread along ADJ is extensive.
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Modern fissure caries model:

Managing fissure caries:

· Plaque control is ineffective in arresting fissure caries.

· Lesions are likely to enlarge with a “watch and wait” approval.

Instruments:

1. Hand instruments, rotary cutting.

· Earliest method of caries removal.

· Difficult to use with minimal preparation, especially in proximal cavities.

· Slow speed – caries removal.

· Fast speed – cavity preparation (through sound tooth) to break through enamel.

2. Sonic/ultrasonic abrasion, chemomechanical preparation, air abrasion, laser cavity preparation.

· Sonic/ultrasonic instruments – good for minimal proximal preparation close to neighbouring teeth.

· Chemomechanical preparation – for scared and handicapped patient, sweep kerasol on cavities/caries.

· Air abrasion – Al2O3 powder (25-50 (m) in air stream surrounded by H2O to reduce powder spread, use rubber dam (asthmatic patient).

Week 4a 16/10/06

Class I Amalgam Restoration

Indications of placement:

· Occlusal caries.

· Pit caries in posterior teeth (or anterior cingulum).

· Replacement of a failed class I restoration.

· NB, use preventive resin restoration for small lesions.

Objectives of preparation:

· Eliminate caries.

· Preserve sound tooth tissue where possible.

· Remove undermined enamel since it will easily break (brittle).

· Create strong restoration.

· Minimise marginal leakage.

Amalgam:

· Alloy of mercury with other metals.

· Dental amalgam – 170 yrs old, Ag, Pb, Cu, Zn.

· Very good history of success and longevity.

· Hazards known but real risks unclear.

The preparation:

1. Access/outline: determined by caries

· Penetrate affected enamel with high-speed pear-shaped diamond bur.

· Check ADJ for caries (since caries spread extensively here) and remove if soft with slow roasted bur.

· Enlarge until margin reaches sound dentine with pear-shaped bur.

· Achieve smooth outline with slow hand piece.

2. Remove caries pulpally:

· Do not move on until margins are caries free.

· Remove soft affected dentine with excavator or slow round bur (( encourages cutting larger cavity than required.

· Can leave behind hard stained dentine.

· Try not to penetrate pulp.

· Decision about pulp capping ( another lecture.

3. Retention

· Keeping the restoration in place.

· Require a slightly undercut cavity i.e. walls converge occlusally (hidden walls).

4. Resistance

· Maintaining the integrity of restoration in the face of occlusal loading (flat occlusal floors).

· Enamel margin should be ~ 90( (cavosurface angle).

· Minimum depth of cavity should be atleast 2 mm.

· No more than 1/3 of buccal-lingual intercuspal distance.

· Not too close to marginal ridges.

5. Replacement or repair

· Same principle.

· Extend to include caries.

· No need to remove all of old restoration.

· Check for spread at ADJ and margins of old restoration.
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Use of Amalgam: Rationale & Hazards

History:

· 7th century paste used in China.

· 1800s in Europe.

· 1830s introduced to North America from France.

· 1970s higher-copper alloys developed.

Composition:

· Low copper ( 70% silver, 25% tin, 4% copper + other traces.

· High copper ( 50% silver, 25% tin, 30% copper + other traces.

· All above react to form amalgam.

Useful properties:

· Good compressive strength.

· Good balance of working and setting time.

· Fair resistance to marginal leakage.

· Minimal dimensional change on setting.

· Relatively resistant to contamination i.e. moisture.

· Nearly 200 yrs of scientific development.

· Low cost.

Limitations:

· Not adhesive to tooth structure.

· Brittle in thin sections.

· Alloy/Hg proportions are critical.

· Detectable levels of creep.

· Corrosion can weaken.

· Affected by water during setting reaction.

· Toxic components.

· Unaesthetic.

Indications:

· Posterior teeth since compressive strength greater here plus do not see these well.

· When too late for prevention.

· When an adhesive restoration is not indicated; occlusal load, size of restoration required (argue this)? isolation from moisture (amalgam has a chance but composites do not).

Cavity design for amalgam

To overcome physical limitations of (1) not adhesive and (2) brittle in thin sections.  Developed for work by G.V. Black in 1897.

Retention:

· Mechanical ‘lock’ of the restoration.

· Undercuts (can be very subtle).

· Occlusal lock.

· Other features – pits, grooves, slots, etc..

Resistance to occlusal floor:

· At least 2 mm thick.

· No featheredges (cavosurface angle).

· Consider effects of creep – floor perpendicular to occlusal forces.

· Smooth internal angles.

Hazards:

· Mercury – neurotoxic, adversely affects renal function, cumulative in body and environment, worse than below.

· Alloy components – tin and silver compounds considered hazardous to environment, but not as worse as above.

Risk management:

· Personal protective equipment (PPE).

· Avoid in pregnancy.

· Use capsules – reduces exposure and optimises trituration.

· Aspirator and isolation.

· Proper disposal.

Placing the restoration

1. Isolate cavity

· Free of debris.

· Dry but not dessicated.

· Isolated to maintain dryness throughout procedure.

2. Triturate the amalgam

Capsule ( amalgamator ( use trays.

3. Place and condense amalgam

· Amalgam carrier (clean and functional).

· Condensers and pluggers (choose size, appropriate pressure).

4. Condensing

Add layers ( press all points together ( remove Hg rich layer above cavity margin.

5. Burnishing

Use pear-ended/ Ladmore burnisher to initiate fissures and also condenses margins.

6. Carvings

· Undertake during plastic phase.

· Removes Hg rich layer.

· Develops anatomy (occlusion, food shedding, resists corrosion).

7. Finishing

· Adjust occlusion and morphology.

· Reduces corrosion.

· Aesthetics.

· Wait for 24 hours.

Week 5a 23/10/06

Class II Restorations (see handout)

Orientation:

Proximal areas (between 2 adjacent teeth), caries occurs ~2mm below contact point.

Cavity preparation principles:

· Do not damage adjacent tooth thus use matrix bands.

· Access should be sufficient to allow adequate visualisation of caries and to allow complete removal.

· Prepare below contact point (caries occurs here).

· Prepare just into embrasures so that margins are visible and can be finished well.

· Do not leave unsupported enamel at margins.

· Allow sufficient depth (at least 2mm) for amalgam.

· Remove all caries from the ADJ (weakest part of tooth, caries spread extensively here).

Terminology:

· MO & DO – mesial/distal occlusal.

· Marginal ridge – borders of occlusal surface (stops food falling interproximally).

· Slot & box –

· Occlusal lock –

· Isthmus – between lock & box.

· Proximal walls –

· Line walls – should be round.

· Axial wall –

Changing concepts

Factors necessitating change of approach to tooth preparation include:

· Improved amalgams.

· Instruments with very small working points.

· Amalgam bonding systems.

· Adhesive restorative materials.

· Extension for prevention (False – extension for destruction).

Class II cavities:

· Conservative approach.

· Smaller box.

· Diminished isthmus.

· Small proximal lesion, dovetail lock not necessary

· Retention grooves on the axial walls

Adhesive restorative materials (ARMs):

· For proximal lesions to be restored with ARMs, there is no need to create conventional box prep.

· Consider – the external “trough” slot or groove prep, direct approach (marginal ridge, buccal or lingual).

· Consider – tunnel preparation or internal oblique preparation.

Class II preparation from start to finish:

· Initial cut made through marginal ridge to penetrate the caries & then widened bucco-lingually.

· The proximal plate can fractured off with a hand instrument (gingival margin trimmer/slow bur or use matrix band) to avoid any damage to the adjacent tooth (REMEMBER FOR PRACTICAL EXAM).

Cavity design;

· In practice size is determined by size of the carious lesion, extension beyond this should be minimal.

· Retention from occlusal forces is derived from a 2(-5( divergence of the walls towards the floor in both parts of the preparation.

· The margins of the box should extend just outside the contact area unless caries dictate.

· When proximal lesions are to be restored with adhesive materials i.e. composites, there is no need to create a conventional box design.

Proximal box area;

· Fractured margins need to be planed with a gingival margin trimmer.

Proximal box design for amalgam;

· For small proximal lesion, place retention grooves on the buccal and lingual axial walls with a thin tapered bur.

Extension onto occlusal surface;

· Amalgam restorations are prone to fracture at the isthmus therefore sufficient depth must be provided in this area.

· The width of the isthmus should not be over-cut.

Matrix band & wedges;

· Avoid creation of overhang at the cervical margin.

· Ensure good contact point with adjacent tooth.

Matrix systems;

· Substitute for missing walls.

· Create contact point.

· Restrict extrusion of the amalgam & formation of overhangs or ledges.

· Provide contour for the proximal surface restoration.

· Allow an adequate surface texture in areas inaccessible to burnishing.

Matrices;

Siqveland, tofflemire, automatrix, ivory, copper ring, omnimatrix (composites) and luciwedges.

Contour;

· The convex side of a spoon excavator is used to impart a convex contour to the matrix band.

· Achieve good contact area with adjacent tooth.

Condensing amalgam;

· Using amalgam pluggers or condenser.

· Adaptation of the amalgam to the walls of the prep.

· Eliminating voids.

· Incremental placement of 1mm thickness is essential to ensure maximum condensation.

Carving;

· Wards carver (# 1 & 2) or excavator.

· Marginal ridge should be carved.

· Take care not to over carve or miscarve.

· Post carve burnishing – light rubbing over surface of carved amalgam with a burnisher.

· Do not use heavy forces & avoid margins.

· If amalgam is soft, wipe with water saturated cotton wool to provide additional smoothing.

Week 5b 24/10/06

Matrices

Introduction:

· Functions, types, place it.

· A matrix is used to contain the restorative material whilst it is being condensed into the cavity.

· Used to shape the restorative material.

· If not used the restorative material will fall out.

Purpose:

· Substitute for missing walls (for adequate condensing forces).

· Create a contact point with adjacent tooth.

· Restrict extrusion of amalgam.

· Prevent overhangs & ledges.

· Provide contour of proximal surface of restoration.

· Allow adequate surface texture in areas inaccessible to burnishing.

· For protection of cavity.

Types:

· Band encircles whole tooth & secured with retainer i.e. siquveland, tofflemire.

· Band encircles ¾ of crown & retained by jaws impinging into free embrasure (for close/tight contact points) i.e. ivory.

· A band with no retainer, used where access is limited or if a deep cavity exists i.e. automatrix & copper ring.

· Anatomically shaped transparent bands – class V restoration use, clip into holding instruments, minimal finishing is needed since shape to fit tooth.

· Transparent strip – polyester nylon used with composite.

Important features:

· 0.05mm width (thin), smooth & strong.

· Close adaptation to allow contact point to be replaced to avoid food packing.

· Should extend 1mm above marginal ridge to allow for over packing.

Placement of Siquveland/Tofflemire:

· Pass the band between the contact point so lower edge lie just over cervical margin of cavity.

· Siquveland – engage the toggle.

· Tighten the band.

· Insert the wedge.

· Burnish the contact area.

Final check:

Stability, fit cervical margin (check with probe) should be no gap, burnished band, band of sufficient height, cavity clean & dry.

Removal:

Loosen band, remove from contact point that is NOT restored, wrap against adjoining tooth, lift, may need to support marginal ridge as can fracture when removing band.

Week 6a 30/10/06

Intermediate Restorative Materials (IRM): Bases & Liners

Definition of IRM: “A material that is applied to the dentine prior to the placement of the final restorative material”.

Rationale:

To prevent inflammation & irritation of pulp by:

· Thermal stimulation – stimulation of nociceptive afferent fibres in pulp by temperature changes conducted through enamel, direct stimulation is only likely to occur in deep cavities restored entirely with metallic restoration, protect fluid motion.

· Chemical stimulation – materials thought to be irritant to pulp due to toxicity, bacterial contaminants now believed play role in pulpitis, pulpitis does occur from materials i.e. zinc phosphate (low pH).

· Bacteria & endotoxins – major factor of pulpitis & materials reduce this leakage.

Current concept:

· Dentine provides the best protection for the pulp.

· Marginal seal for restoration.

Cavity sealer/varnish:

· Seal amalgam cavity interface.

· Seal margins & tubules.

· Very thin layer (12(m).

· Not routinely used (improved amalgam) – little event of reducing safety leak.

Lining & bases:

· Cavity lining – protective lining ‘a cement or resin coating of minimal thickness (0.5mm) acts as a physical barrier’.

· Cavity base – a.k.a structural lining ‘materials used to replace lost bulk dentine’.

Calcium Hydroxide:

· Highly alkaline pH 11-12 causes necrosis of adjacent tissue, which eventually calcifies (protective layer), pulp capping.

· Very weak, high solubility.

· Aids in 2( dentine formation.

· Antibacterial.

Zinc oxide/eugenol:

· Poor physical properties, mechanically weak and soluble.

· Eugenol inhibits set of resins.

· Temporary restoration material or cavity base use.

· Better materials now.

Glass ionomer cements (GIC):

· Fluoride release.

· Bonds to dentine (strength/sealing).

· Slightly antibacterial.

· Fair mechanical properties.

· Resin modified GIC has improved properties.

Others:

· Zinc phosphate cements.

· Zinc carboxylates.

· Concern for these.

Bonded amalgam:

Aim to link amalgam to dentine of cavity so as to;

· Reduce marginal leakage.

· Increase resistance & retention.

	Cavity Depth
	Lining / Base

	Shallow
	None

	Medium
	None / RMGIC

	Deep
	Dycal + RMGIC


Summary:

Week 7a/b 07/11/06

Retaining Large Amalgam Restorations

In exam may be asked all retentive features.

Retention:

· Promoted by convergent cavity walls.

· Loss of cusps gives loss of retention.

Features to increase retention: grooves – see class II restoration handout, pins, channels, slots, bonding.
Pins

· Historically many forms (adhesive, glue, fruchu).

· Stainless steel self-tapping (most commonly used in dental schools), advantage of no use of little pins or tools that can be lost in the patient’s mouth i.e. all equipment in the hand piece.  

· Must be surrounded by 0.5mm of dentine.

· One per missing wall/cusp.

· Keep in axis of tooth.

· Location – avoid; bifurcation between 2 roots, curved roots, thin dentine, pulp, look at shape of root and stay near the corners.

Pin Placement

· Maximise all other retentive features before using pins.

· Find a flat anatomically safe location (prepare flat area).

· Mark a centre spot with a ½ round bur to ensure drill goes where you want it.

· Select drill angle (hardest part of procedure), check gingival sulcus, see radiograph.

· Drill hole – ½ way then pull out and then drill to end.

· Clean.

· Place pin.

· Adjust pin if required.

Pain or bleeding

· Pulp or periodontal penetration.

· If into pulp ( endodontics ( root filling.

· If periodontal ligament ( trim surgically if it protudes

· Be cautious

Channels and slots 

Use available tooth structure for retention.
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Slots – inverted cone bur, dull groove around circumference of dentine, extreme, i.e. lost cusp ( cut slot around base of lost cusp.
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Amalgam pins – drill hole with bur or aerator, min = 0.8mm diameter + 2mm deep, if pulp is held back i.e. 2° dentine present.

Shelves – need 2mm high.
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                                                               ledge

Fracture – think about occlusal forces directions, placing horizontal amalgapins may [image: image5.png]


be required for further retention.

Success – place feature where they will resist likely load, distribute forces around the tooth, consider direction of force.

Bonded amalgam

· The advantage of this technique is that it is not invasive i.e. no macromechanical retention features required.

· Risk to pulp and periodontium is reduced.

· A mean to retain an amalgam restoration without invasive methods.

The process:

· Methacrylate or composite resin (Bis-GMA), MDP, NMSA.

· A bond to dentine and metal?

· Self curing.

· Binds to dentine.

· Amalgam condensed in whilst both unset to form mechanical interlock.

Clinical trials:

· Lower sensitivity post operatively (covers microcavities).

· Retentive rates exceed that of pins.

· Less iatrogenic damage.

Problems with bonding:

· Loss of bond layer – leakage of sugar/bacteria.

· Oxygen inhibition.

· Weaking of amalgam.

· Adhesion to matrix band – very light smear of Vaseline.

Summary:
· Cut cavity to maximise retention.

· Corrode pulp and periodontium.

· Use any materials to max their properties.

Reading – Summit et al, performance of bonded vs pin retained complex amalgam restoration, Journal of American Dental Association, 2001.

Week 8a 13/11/06

Replacement of Restoration 

Objectives:

· Understand failure mechanism.

· Diagnose failed restoration.

· Decide when to replace failed restoration.

Introduction:

· Majority of restorations fail i.e. there is no infinite life time in normal conditions.

· Survival time 5-10 years.

· Recognition, management and replacement of restoration is routine provision of dental care.

Key skills:

· Diagnosis of failed restoration.

· Analysis of failure – reasons.

· Design of the repaired/replaced restoration.

· Efficient removal of failed restoration material.

· Application/insertion of correct restoration.

Mechanism of failure:

· Failure of restorative material;

Marginal failure – ditching/clipping.

Surface failure – staining, corrosion, ok for posterior aesthetics, not good aethetics.

Major (catastrophic fracture/loss).

· Breakdown of supporting tooth

Pulpal symptoms, periodontal, fracture of tooth structure.

· Caries

· Local stagnation (need proper contact point).

Recognition of fracture by patient:

· Pulpal pain.

· Periodontal involvement.

· Local/systemic effects (pulpitis, abcess, cellulites).

Recognition of fracture by dentist:

· Earlier the better.

· Surface changes – staining of restoration or tooth, wear of restoration.

· Marginal defects – ditching, microleakage, contour, erosion, clipping.

· Major defects – loss or fracture of restoration, fracture of tooth.

· Fracture at the isthmus in occlusal lock is common due to sharp edge (should be rounded off).

Management decisions:

· Does fault warrant operative interference?

· Establish cause of failure.

· Try to correct fault and establish prevention.

· Cost benefits analysis.

Removal of restoration:

· Risk of further damage to adjacent tooth.

· Visibility impaired – slurry with amalgam, proceed intermittently, examine extent of penetration into tooth/filling in regular intervals.

· Attempt to section old restoration.

· Dry cavity, composite restoration.

· Do not rely on tactile feedback when drilling out old filling materials.

· Use of special burs to remove restoration (WC).

Replacing restorations:

· Advantage of reduced sound tooth loss.

· Repair existing restoration – technique considerations.

· Complete replacement of the restoration – the same principle of cavity design apply with primary restoration.

· Consideration may need to be given to full coverage restoration.
Week 9a 20/11/06

Restoration of Root Caries – Diagnosis & RMGIC Role

Definition of root caries – progressive, but arrestable, disease with bacterial aetiology that occurs in tooth roots in the oral environment.

Diagnosis:

· Visual inspection.

· Gently probing – ‘scratchy vs soft’.

· Radiograph – do not confuse with ‘cervical burnout’ (phenomenon between enamel and alveolar crest ( more radiolucent since less hard fissure here).

Appearance:

· Active lesion – soft, occurs in plaque stagnation areas.

· Arrested lesion – leathery or black.

Predisposing factors:

Older people but not exclusively.

· Gingival recession.

· Plaque – poor oral hygiene, stagnation area, partial denture (retained roots).

· Dry mouth.

Pulp involved since thinner dentine in roots.

Management of root caries:

· Prevention X3.

· Patients with root caries – give dietary advice and fluoride toothpaste/wash.

· Topical fluoride applicator maybe of benefit (in surgery).

· Recontouring and smoothing of shallow lesion with topical fluoride applicator may be used.

· Arrested root caries is slow to achieve (12-18 months).

Reasons for intervention:

· Unarrestable lesion – too large & unable to remove predisposing factors.

· Aesthetics.

· Symptomatic tooth.

· Tooth requires a crown/bridge abutment or to support a partial denture.

Restoration management of root caries:

No dental materials ideal therefore variety used – 

· GIC & RMGIC.

· Resin composite & compomers.

· Amalgam, still historic but occasionally used.

GICs:

· Reaction between leachable aluminosilicate.

· Adheres to enamel, dentine & cementum.

· Increases compressive strength.

· Contain F- ions which are leachable.

· Shear bond strength inferior to others.

· Relatively bland to pins???

GIC application:

· Restore class V cavities.

· Restore anterior, approximal & buccal/lingual cavities.

· Restore primary teeth.

· Fissure sealant.

· Uniting crown/bridge & gold inlays.

· Base/lining material.

· Core material.

RMGICs:

· Newer.

· Same as GIC + resin usually HEMA + photoinitiator.

· Advantages – controlled working time (set by light curing), high fracture strength & fatigue resistance, lower solubility, better aesthetics, fluoride release, bond to dentine superior than GIC.

· Applications – as previous GIC ((used for base). 

Composite:

· Resin material + inorganic filler + coupling agent.

· Etching required.

· Dentine bonding agent (DBA) required.

Compomer:

· Composite resin + fluoroaluminosilicate glass filler.

· Inferior characteristics to composites.

· Recommended to use w/o etching ( reduced bond strength.

Which to use:

· Where moisture control can be guaranteed (quite rare with class V – bleeding) or if aesthetics are essential ( COMPOSITE.

· When moisture control not achieved & aesthetics are reduced ( RMGIC.

· Compomer comprises characteristics of both materials w/o excelling in any areas thus not often used.

Examples:

· Chemically cured GIC – Ketac fill.

Week 9a 21/11/06

Design of Class III Cavities

Proximal Surface of anterior teeth.

Objectives:

· Describe sequence of class III preparation.

· Explain rationale for this approach.

Caries & aesthetics:

Their balance guides the design of the restoration

The lesion:

· Proximal surfaces of anterior teeth (mesial/distal).

· At, or cervical to, the contact points.

· Usually supragingival (reduced cases intragingvally).

· Surrounded by enamel.

Guiding principles:

· Removal of all caries from ADJ.

· Preserve tooth substance – labial or buccal enamel especially, even unsupported enamel to certain extent.

· Maintain pulp vitality – caries removal, pulp exposure.

· Maximise aesthetic result.

Clinical stages:

1. Detection

· Clinical appearance, transilluminate (mirror through palatal or lingual surface, specialised instrument).

· Radiographs – rare for class III cavities.

· Floss.

2. Location

3. Clean the tooth

· Pumice & water – removes plaque, aids visibility, removes proteins, aids bonding, do not use glycerine or ‘prophy paste’.

· Choose shade – do not dehydrate the tooth, day light.

4. Isolate the tooth

· Rubber dam.

· Avoid cavity contamination.

· Reduced risk of pulpal contamination.

5. Access to caries

· Usually from lingual or palatal aspect – high speed diamond round bur (size to suit lesion), preserve labial enamel for appearance, need to use ‘indirect vision’.

· Do not damage adjacent tooth – ‘iatrogenic damage’.

6. Remove caries

· From the ADJ first.

· Rose-head bur in slow hand-piece.

· Secondly, cleanse the pulpal wall.

· Rounded cavity w/o sharp corners.

7. Tidy it up

· Remove unsupported enamel palatally, usually retained labially.

· Place a bevel with microfine diamond bur, enhances retention and aesthetics, do not place bevel occlusally where forces exist.

8. Place restoration

· Lining or direct/indirect pulp capping.

· See next tutorial.

Summary:

· Restore according to disease process.

· Use caries as your guide.

· Preserve labial enamel wherever possible.

· Learn to use your mirror.

Week 10a 27/11/06

Class III Restorations

Objectives:

· Why use composite resin.

· Use of matrices & wedges.

Composite resin:

Aesthetic appearance of natural tooth, good strength, high wear resistance, good marginal adaptation & sealing, insolubility, biocompatibility, clinical longevity.

Use of composite resin anteriorly:

Class III, IV, V (cervical, but not when reduced gingivally), diastema closure (adv – no cavity required, just adding on composite thus reversible), composite veneer, tooth shape modification.

Material composition:

· Polymer matrix – Bis-GMA, increased translucency, reduced coefficient of thermal expansion (reduced polymerisation shrinkage).

· Filler particles – barium glass silica dioxide, ( harder material + improved wear resistance with increased filler = improved physical properties.

· Coupling agent.

· Photoinitiator.

Physical properties:

· Durable, aesthetics, predictable.

· Use in combination with and adhesive system.

· Reliable durable bond to enamel.

· Dentine binding agent.

Disadvantages of composite resin:

· Polymerisation shrinkage (2-7%) – generates contraction forces (cracking/crazing at enamel margins), gap formation (microleakage sensitivity & recurrent caries), incremental curing (to compensate polymerisation shrinkage).

· Coefficient of thermal expansion – higher than tooth thus composite contracts & expands at increased rate than tooth ( inomatic (tooth loss).

Matrices:

· Mylar strip most common.

· Reduce excess material (flash at gingival margin).

· Place between teeth & abutment cavity preparation.

· Shape composite resin with instrument or pull mylar strip snugly round tooth & hold manually.

Wedging:

· Wood between teeth & matrix.

· Seal gingival margin.

· Separate teeth.

· Ensure proximal margin.

Placement:

· Etch in cavity & around margins (overflow) for 30 seconds + 30 second wash.

· Apply prime bond NT & light cure for 10 seconds.

· Apply spectrum composite & light cure for 45 seconds.

· Microfine diamond finishing system.

· Finishing strips for proximal areas.

Week 10b 28/11/06

Finishing Composite Resins

Techniques:

· Abrasive strips – smooth interproximal areas, have a blank area in the middle to facilitate passage between the teeth.

· Discs – reversible, used in mandrel, different sizes, different grit course (rough to superfine), flexible.

· Burs – mounted white stones, microfine diamond burs.

· Pastes – add extra shine & gloss to the composite restoration, examples include enhance® & prime brush.

· Sof-LexTM finishing brush – combines finishing & polishing of posterior composites, brush bristles contain Al2O3.

Week 11a 04/12/06

Class IV Restorations

Objectives:

Design, matrices types & placement.

Aetiology:

· Fracture or carious lesion of incisal edge of anterior tooth.

· Plainly visible on clinical examination.

· Radiograph – extent of caries & proximity to pulp chamber.

· Traumatic fracture (children), frequency of fracture 5-20% children.

· Loss more horizontal than vertical.

Cavity design:

· Class III preparation + portion of incisal edge.

· Caries & weak enamel removed.

· Enamel margins bevelled, 1mm angle at periphery of cavity, longer bevel = improved aesthetics but = reduced strength.

· In fracture cases only bevel is required (no caries).

Matrices:

· Built up with several incremental layers.

· Mylar strip + wedge as class III.

· Celluloid crown form – crown form to fit 1mm past the prepared margins.

· Contact area of crown should be thinned with abrasive.

Wedges:

· Seal gingival margin.

· Separate teeth.

· Ensure proximal contact.

· Push rubber dam + proximal gingivally to open gingival embrasure.

Placement:

· Clean with pumice slurry to remove pellicle & plaque which prevents bonding.

· Clean with 3in1 syringe & air dry.

· Choose shade, harmonion to adjacent teeth.

· High-speed pear-shaped diamond bur used + slow speed rose head bur to remove caries.

· Remove coloured dentine (aesthetics).

· Slow speed bur to bevel/smooth margins.

· Microfine diamond to cut bevel, bevel functions – provides more exposed enamel rod ends for bonding, improves retention, reduces microleakage of restorative material, prevents access for bacteria, removes irregularities in preparation, removes unsupported enamel rods at margin, natural blend into tooth.
· Isolate with rubber dam.

· Apply etchant 30secs + wash for 30secs + dry but not totally.

· Apply prime bond NT whilst aspirating & light cure for 10secs.

· Apply composite incrementally & shape with burnisher/flat plastic & light cure 45secs.

· Add next layer & shape with flat plastic & light cure 45secs.

· Use soflex discs to finish and microfine diamond burs for margins.

· Smooth interproximal areas with strip (has abrasive-free area to form contact point).

· Can etch composite & apply prime bond NT again & light cure.

Week 11b 05/12/06
Adhesive Dental Materials – Properties & Materials

Materials:

· Glass ionomers – RMGIC or cement + reinforced IRT ((not used).

· Composite – compomers.

Glass Ionomer Cements:

· Acid-base reaction of fluoroaluminosilicate glass + polyalkenoic acid.

· Adheres to enamel & dentine.

· Water soluble.

· Susceptible to wear especially physical wear.

· Hygroscopic (tendency to absorb moisture) expansion.

· Fluoride release, probably not significant in long term as concentration reduces.

RMGIC:

· GIC + methacrylate monomer (HEMA or Bis-GMA).

· Dual cure – polymerisation often photoinitiator present, acid-base often delayed.

· Improved tensile strength & dimensional stability on setting.

Resin composite:

· Dimethacrylate polymers + ceramic filler.

· Filler – size = macro to nano particles, hybrid, aesthetics, viscosity, polishability.

· Good mechanical properties.

· Does not bond directly to tooth substance.

· Adhesion can be obtained (acid-etch enamel & apply dentine-bonding agent).

· Polymerisation shrinkage.

Compomer:

· Polyacid-modified composite.

· Composite + F- ion release.

· Better aesthetics & mechanical properties than RMGIC.

· Worse wear resistance than composite.

· Need of bonding system.

Hierarchy:

GIC      (      RMGIC      (      Compomer      (      Composite

(1)       (      command set (working & setting time)  (    (
(2)       (     hydrophobicity (keep dry)   x   (
(3)      (     aesthetics     ( (
(4)      (     mechanical properties   (   (
(5)      (((     TECHNIQUE SENSITIVE   x   (((
Use of material:

	
	Class I
	Class II
	Class III
	Class IV
	Class V

	Site
	Occlusal
	Interproximal (+ occlusal)
	Anterior contact point
	Incisal edge
	Cervical margin

	Size
	Variable
	Variable
	Variable
	Often extensive
	Variable

	Margins
	Enamel
	Enamel + dentine
	Enamel + dentine
	Enamel
	Thin enamel or dentine

	Aesthetic Need
	Patient’s choice
	Patient’s choice
	High
	High
	Medium

	Loading
	Medium to high
	Medium to high
	Low
	High
	Low

	Technique Difficulty
	Low
	High
	Variable
	Variable
	Variable

	Ease of Isolation
	Easy
	Difficult
	Medium
	Medium
	Poor

	Choice of Material
	Composite (or RMGIC in children)
	Composite (or RMGIC in children) or amalgam if RD not good
	Composite or compomer
	Composite
	RMGIC or compomer 

At risk of recurrent caries (palatal suffers from (caries & gingival recession).


Summary:

· Assess case before drilling – loading, aesthetics, patient’s wishes, your skill.

· Design cavity to suit materials.

· Be aware of limitations of each material.

Week 13a 08/01/07
Temporary Restorations
Aims:

· Clinical reasons for TRs.

· Differences between available materials.

· When to use TRs & which to use.

Ideal properties:

Biocompatible, adhesive, good marginal seal, physical properties similar to natural tooth, resistant to hot/cold fluids & occlusal forces, different shade to natural tooth, cariostatic or promotes healing.

Why use TRs:

· Fractured tooth or restoration.

· In the management of gross caries – stabilisation technique.

· Occult (hidden) caries – Bjorndal “stepwise” excavation technique.

Currently available materials:
1. ZOE

· Types – Kalzinol (dentsply), Sedanol (dentsply, rapid setting)…

· Advs – antibacterial action, obtudent i.e. pain relieving, cheap/easy to use & place, colour is different to tooth tissue.

· Disadvs – limited biocompatibility, non-adhesive, variable marginal leakage/sealing, poor compressive strength, low surface hardness, may (or may not) inhibit composite resin polymerisation, tooth surface must be dry for placement.

2. ZO + ZnSO4 materials
· Types – Carit, Cimpat, Cimpsol.

· Advs – antibacterial action, cheap/easy to use & place, colour is different to tooth tissue.
· Disadvs – limited biocompatibility, non-adhesive, variable marginal leakage/sealing, poor compressive strength, low surface hardness, concerns over expansion when setting causing tooth-tissue fracture.
3. Polycarboxylate cements
· Advs – adhesive, improves surface hardness compared to ZOE & ZnSO4 (lasts longer), marginal sealing similar to ZOE & ZnSO4, cheap/easy to use & place, colour different to natural tooth tissue.

· Disadvs – limited biocompatibility, tooth surface moist (not wet) or contaminated with blood/saliva.

4. RM/GICs
· Types (GICs) – Fuji IX, ketac molar, ketac silver, chemfil supreme.

· Types (RMGICS) – Fuji II, vitremer.

· Advs – adhesive, very good marginal seal, good biocompatibility except in deep cavities, release of fluoride?

· Disadvs – can dehydrate pulp as it absorbs water (limited biocompatibility near pulp), water solubility/long setting time, initially weak compressive strength ( improves with time, low order bond strength, can blend reasonably well with tooth colour.

5. Composite & compomers
Specific usage

· Acid-etch enamel/dentine bonded repair of fractured incisors (class IV restorations).

· Dycal (CaOH2) over dentine surface, indirect or direct pulp capping.
· In young incisors with wide diamond dentinal tubules…

Which to use:

· Fractured incisors – composite (compomers?).

· Caries stabilisation – combinations.

· Huge cavity stabilisation – GIC (if not good cavity design achievable) or polyF.

· Occult caries – dycal & Fuji IX.

Week 13b 09/01/07

Finishing Amalgam – why we do it & equipment

Why:

· To remove imperfections on restoration surface. 

· Improve the restoration marginal integrity.  

· A high gloss finish aids plaque control and is more acceptable for patient.  

Cautions (1):

· Finishing should be undertaken at least 24 hours after placement.

· Allows enough time for amalgam to fully set.

· This reduces the risk of damage to the restoration.  

Equipment to finishing amalgam: 

· Stainless steel burs – rose-head, pear, flame-shaped and convex.  Mainly to refine the occlusal anatomy.  Grip-latched flamed-shaped stainless steel bur useful to access interproximal areas.  

· Abrasive rubber points – a.k.a ‘greenies and brownies’, conically shaped.  These improve the finish achieved by the stainless steel burs and can access fissures and interproximal areas.

· Metal abrasive strips – for interproximal areas.

· Cup-shaped brushes or rubber cups – may be used with a fine abrasive to assist finishing a restoration.

For maximum finish the procedure should be taken in stages:

1. Stainless steel burs. 

2. Abrasive rubber points.

3. Prophylaxis cup to give a high lustre.  
All instruments are used in the slow-speed hand piece.  
Cautions (2):

· Use 3 in 1 air spray intermittently to control mercury vapour release and to cool restoration as the heat generated can damage pulp.

· Application of high pressures increases the risk of damage to the restoration and forming plaque retentive areas.

· Metal abrasive strips are sharp, should be handled with and can readily cut the patient’s lip. 

Week 14a 15/01/07

Composite Class II Restorations & Pitfalls
Objectives:
Explain advs/disadvs of any proximal CRs.

Appropriateness of CRs in clinical situations.

Describe Describe principles of cavity design for CCIIRs.

Prepare cavity & place a CR in a tooth with an early carious lesion.

Patient advantages:

· Available in natural tooth colour shades.
· No mercury since no amalgam (toxicity when taking amalgam out, mercury vapour, dust swallowed & inhaled & imposed on cells ( RD & aspiration.

Dental advantages:

Patient acceptability – aesthetics + no amalgam.

Bonds to tooth substance – more conservative prep possible, reduced risk of cusp fracture & less marginal leakage.

Dental disadvantages:

Hydrophobic material – susceptible to moisture contamination, moisture control need.

Polymerisation shrinkage – marginal gaps, cusp fracture.

Indifferent mechanical properties – wear & tear (occlusally more).

Patient disadvantages:

More technique sensitive, more time needed, higher cost, expertise, mediocre historical performance, replacement needed.

Indications:

1. Operator related – experience (handpiece/RD placement/cavity prep/placement), conscientious, no cutting corners.

2. Patient related – good plaque control, not bruxist, cooperative (since RD).

3. Tooth related – can be isolated with RD, small cavity (better), enamel margins required (C bonds to enamel thus not good to use C cervically + its difficult to isolate cervical tooth with RD).

Procedure:
1. Planning – assessment, clean tooth (remove proteins + debris), choose shade (slight mismatch better?).

2. Cavity prep – design dictated by caries, rounded cavity (aids packing, reduced mechanical stress concentrators), 90° cavosurface angles (reduced marginal breakdown due to occlusal loads), some enamel overhang acceptable (bond to C).

3. Isolate tooth – RD, reassess if composite is best material.
4. Configuration factor – degree of bonded/unbonded surfaces:

Class III – 1/5, class II – 4/2, class I & V – 5/1.

0.2 (low stress)--------------------- 1.0 (aim) ------------------------- 5.0 (high stress).

5. Matrix band – establish contact point (wedge & pressure), constrain material, finished margin & surface (good adaptation), permit curing:

Systems – omnimatrix (transparent bands), luciwedge (clear), & place light at margin 1st.

Metal matrix – better contact point (adv), light reflected.

6. Incremental packing & curing – polymerisation shrinkage reduction (can exceed composite-tooth band, marginal leakage, tends towards the curing light).
7. Finishing – avoid damage to enamel so as little finishing as possible, minimal contact in ICP.

Alternatives (inlays & onlays) – address problems of size & subgingival margins, gold/porcelain/laboratory composite (adv of less polymerisation shrinkage since made in dry environment).

Summary:

· Choose cases carefully.

· Ensure patients aware of options.

· Work to a very high standard.

· Review carefully.

Week 14b 16/01/07

Risk Management

Objectives:
· Identify common hazards of restorative dentistry.

· Outline how the risks can be minimised.

· Put these principles into practice.

Definitions:

· Hazard – anything that can cause harm.

· Risk – the chance that someone will be harmed by the hazard.

5 stages of risk assessment:
1. Look for hazards.

2. Decide who might be harmed & how.

3. Evaluate risks & existing precautions.

4. Record & take action.

5. Review & reassess.

Dental hazards:

· COSH around surgery, ask advice, and look at manufacturer’s instructions.

· Dust, latex, bleach, mercury, particles, metals, acids, medicines, heat & fire, medical gases.

People at risk:

· Staff – dentist, dental nurse, receptionist, dental technician…

· Patients – being treated, others.

· Others – postal workers, maintenance staff.

· Hazard to all = latex & slipping.

Evaluate risk & precautions:

· Is a given risk small, medium or high?
· Have you adopted all legal requirements & good practice guide lines?

· Minimise risk – do something else, organise work, use personal protective equipment (PPE), provide welfare, minimise cross-infection.

Records:
· Share with colleagues.

· 5 or more employees and assessments must be written down.

· Need to be able to demonstrate that you have attempted foreseeable risks using reasonable precautions.

Review:

New procedures, new guide lines or law, new staff, annually.

Summary:

Do not ignore risk assessments, do them & act on them.

Week 15a 22/01/07
Preventive Resin Restoration (PRR)
A.k.a posterior molar occlusal composite restoration placement.

Aims:

· Recognise clinical parameters for PRR placement and their limitations.

· Understand requirements for moisture control.

· Apply conservative prep design.

· Understand technical considerations required for effective dentine bonding & segmental composite placement.

· Tooth sensitivity following placement of a composite.

A PRR is a conservative treatment involving a class I composite restoration to restore the carious lesion, followed by the application of a fissure sealant to seal the remaining fissures.  PRRs are indicated in early pit and fissure caries within enamel or a cavity with dentine at its base.  A rubber dam should be used as composites are sensitive to moisture contamination.  
1. Clean tooth with pumice.

2. Widen and deepen the fissures to gain access to the caries.  Stop immediately when no caries are present. 

3. Remove the caries ( 90° cavosurface angles ( dycal + structural lining, but keep enamel removal to a minimum.

4. Etch the occlusal surface and cavity for 30 seconds with 35-40% phosphoric acid, and wash and dry.

5. Apply dentine bonding agent to the cavity, gently blow away the excess and light cure.

6. Insert the composite into the cavity incrementally one side then the other, shaping the last (occlusal) increment with a flat plastic and light cure ( reduced polymerization shrinkage caused marginal gaps.
7. Shape and polish the restoration using the same methods as for the previous composite restorations.

8. Apply a thin layer of fissure sealant over the entire occlusal surface and light cure.

Technical considerations:

· Composite has design & structural limitations & is not “white amalgam”.

· RD isolation maximises dentine bonding & successful placement of hydrophobic composites.

· A sinuous & flowing cavity outline combined with a conservative prep technique minimises tooth substance loss, & maximal restoration life expectancy.

· Dentine bonding & composite placement technique are incredibly technique sensitive, & time demanding.

Post-operative sensitivity causes:
· Poor dentine bonding technique, desiccation of dentine, moisture contamination, subsequent bacterial microleakage.

· Bulk polymerisation contraction & fracture of enamel/dentine bond with bacterial microleakage.

· Bulk polymerisation contraction & cuspal flexion as contraction pulls the cusps closer together.

Week 15b 23/01/07

Sensitivity Testing

To assess pulp vitality, which is defined as the pulp that retains a blood supply.  No simple or proven test yet but can test intact nerve supply by thermal or electrical stimuli.  Normal tooth tested 1st for demonstration then the subject tooth.
Results:

· Positive response – intact nerve supply = intact blood supply, vital tooth gives a fast response.
· Nerve supply can degenerate/interrupted w/o losing blood supply, i.e. blow in young patient teeth & extensively restored teeth (with ↑ reparative dentine formation) of older patients.
· False positives – occurs in a number of patients, i.e. necrotic pulp conducts electrical stimulus to apical tissues, usually a slow response.
· No methods for detecting pulp damage or necrosis, particularly important in multi-rooted teeth.
Thermal technique:

· Cold stimulus – applied by soaking small pledget of cotton wool in ethyl chloride (cools by rapid evaporation) ( apply on teeth, cold sticks made by freezing water.
· Heat stimulus – warming a stick of gutta-percha (care not to damage adjacent structures or overheat/damage pulp).  Heat conducted to periodontal membrane can give false positives (slow response).
Electric technique:

· Adv – applied to tooth first then switch on current ( distinguish between touch and current + test curtailed as soon as stimulus felt, more patient control.
· Numerical value on scale 1-80 compared with normal readings for different teeth..

· Metal handpiece held by operator & patient (gloves ( insulted ( not part of electrical circuit).
· Current automatically increases and is patient is instructed to release the moment sensation is felt in tooth (breaks electrical circuit ( sensation stops).

Percussion tests:

· Gently tap crown of tooth in axial direction 1st then obliquely on buccal or lingual surfaces with light instrument (end of mirror handle).

· Detects periodontal membrane inflammation but doe not provides evidence of pulpal condition.

· Tooth is tender to percussion (TTP) in inflamed periapical tissues.
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