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§  Understand the prevalence & aetiology of tooth wear  
§  Be able to diagnose tooth wear  
§  Be able to provide preventative advice, monitor and refer 

appropriately 
§  Understand the principles of management of tooth wear 

Educational Objectives 



Diagnosis of Tooth Wear 



§  Tooth wear – non carious, pathological loss of tooth tissue1 
 

§  Adult Dental Health Survey    

What is Tooth wear? 

1Kelleher M & Bishop K.  Tooth surface loss: an overview.  BDJ. 1999;186(2):61-66 
http://www.hscic.gov.uk/catalogue/PUB01086/adul-dent-heal-surv-summ-them-the2-2009-rep4.pdf 

Age groups 

Percentage of dentate adults with: 

Any wear Some moderate wear Some severe wear 

1998 2009 1998 2009 1998 2009 

All 34 77 3 15 0 2 

16-24yrs 12 52 0 4 0 0.5 

65-74yrs 58 92 9 29 2 4 

75-84yrs  95  44  6 

	



Abrasion 
§  Worn by something other than another tooth 

§  Can effect one tooth or many teeth 

§  Tooth brushing commonly 

§  Cervical regions – dentine and cementum here 
is less wear resistant than coronal enamel  

Chu et al.  Restorative management of the worn dentition.  Dental Update.  2002;29:162-168 

Abfraction 
§  ‘Stress induced cervical lesions’ 
§  Repeated compression and flexure of teeth under occlusal loading 

§  ‘V’ shaped notches 

§  More prevalent in older age groups 



Erosion 

§  Dissolved away by acid (no bacteria involved) 
§  Depends on: 

§  chemical properties of the erosive material (low pH) 
§  frequency of contact between acid and tooth protective mechanism of oral cavity      

(salivary flow, constituents & buffering capacity, pellicle formation, clearance rate, 
dental anatomy) 

 

§  Layer of softened enamel 0.5-5microns thick (depending on pH of drink) 
§  Brushing immediately will be removing this softened layer 
§  Using a abrasive toothpaste will remove more enamel 
§  Salivary calcium & phosphate cause remineralisation of softened enamel 

Hemmingway et al.  Erosion of enamel by non-carbonated soft drinks….  BDJ. 2006;201:447-450 
Chu et al.  Restorative management of the worn dentition.  Dental Update.  2002;29:162-168 



Erosion 

Intrinsic  
§  Gastric reflux:  60% of population suffer 

at some time.  Commonly due to 
excessive alcohol consumption, fatty or 
spicy meals. Gastro-oesophageal reflux 
disease +/- hiatus hernia  

§  Pregnancy sickness 
§  Eating disorders. Prevalence: Anorexia 

nervosa 1% of 15-30yr old women in UK 
(also some men), Bulimia nervosa 1-2% 
of women in UK.  Erosive diet – trying to 
eat ‘healthy’ or maintain low weight.  Dry 
mouth from vomit-induced dehydration or 
drugs like diuretics, appetite 
suppressants, anti-depressants  

Moazzez et al.  Complications of Medical Management of Dental Erosion.  Dental Update.  2003;30:83-86 
www.disordered-eating.co.uk 

Chu et al.  Restorative management of the worn dentition.  Dental Update.  2002;29:162-168 

Extrinsic 
§  Diet – wine, soft drinks, carbonated water, 

preserved foods, healthy diet – fruit! 
§  Binge drinking – can lead to vomiting and 

often soft drinks used as ‘mixers’  
§  Medications – e.g. chewing vitamin C 

tablets, those with side effects of dry mouth 
 
Environmental 
§  Sulphuric acid in batteries, poorly buffered 

chlorine in swimming pools 
§  Mainly affects labial surfaces 



Attrition 
 
§  Tooth-to-tooth contact 
§  Matching wear facets 
§  Enamel and dentine usually wear at the same rate 
§  More than the normal mechanical wear resulting from mastication 
§  Limited to contacting surfaces of teeth 

§  Self-inflicted injuries: Stress, anxiety, unhappiness 
§  Psychiatric disorders such as body dysmorphic disorders, autism, 

Tourette’s syndrome  
§  The dental professional may be the only person they confide in 

Chu et al.  Restorative management of the worn dentition.  Dental Update.  2002;29:162-168 
Porter et al.  Demolition experts.  Dental Update.  2007;34:198-207 



Prevalence of Tooth wear 
-  32% of 14yr olds have evidence of palatal erosion 
-  Body image 
-  Soft drink availability 
-  Refrigeration  - fruit & veg available all year 
-  ‘healthy lifestyles’ – more fruit & veg 

-  14-20% in children 
-  8-13% in adults 
-  Bruxism – stress related?  

Kelleher M & Bishop K.  Tooth surface loss: an overview.  BDJ. 1999;186(2):61-66 
Macedo et al.  Occlusal splints for treating sleep bruxism (tooth grinding).  Cochrane Review. 2008; Issue 4 



Parafunction - Bruxism 

Function is normal movement and dysfunction is abnormal movement  
Parafunction is normal movement, abnormal frequency & duration dynamic (grinding) or 
static (clenching) 
 
§  No evidence for bruxism being peripherally stimulated (i.e. occlusion)  
§  Most new studies suggest bruxism is centrally stimulated (i.e. product of brain activity) 
§  Parafunction can occur in edentulous patients1 
§  Providing an ‘ideal’ occlusion will not stop the patient from bruxing 
§  Occlusion changes with time2 

Lobbezoo & Naejie.  Bruxism is mainly regulated centrally, not peripherally.  J Oral Rehabil. 2001;12:1085-1091 
Manfredini te al.  Psychic and occlusal factors in bruxers.  Aus Dent J.  2004;49:84-89 

1Celenza.  The centric position: replacement and character.  J Prosthet Dent.  1973;30:591-598 
2Mercado.  The prevalence of craniomandibular disorders in completely... J Oral Rehabil. 1991;18:231-242     



Parafunction - Bruxism 
§  Affects 20% of the population – probably related to stress 
§  5-96% of population exhibit some parafunctional activity during their lives 

§  During sleeping (80%) and while awake (20%) 

§  Nocturnal bruxism 
§  40% of self reported sleep bruxism did not exhibit RMMA in sleep studies 
§  40% of subjects who did not report sleep bruxism did exhibit RMMA in sleep studies 
§  Dentists consider tooth wear a sign of ACTIVE bruxism – instead look for tongue 

scalloping, cheek ridging, excessive fracture/wear of restorations 

Macedo et al.  Cochrane Library.  2008; Issue 4 
Porter et al.  Demolition experts.  Dental update.  2007;34:198-207 

Porter et al.  Self-inflicted dental injury.  Dental Update.  2006;33:154-156 



Erosion 
§  Teeth lose surface 

characteristics 
§  Enamel is smooth & shiny  
§  Dentine often looks very shiny 
§  ‘Cupping’ seen 
§  Old amalgams ‘proud’ or 

‘outstanding’ 

Attrition 
§  Masseteric hypertrophy & tenderness 
§  Prominent antegonial notching 
§  Pterygoid tenderness 
§  TMJ – clicking, crepitus, trismus, 

limitation of mandibular movement 
§  Tongue scalloping, cheek ridging 
§  Flat cusps, matching wear facets, 

excessive fracture of restorations, 
hypersensitivity, fremitus 



Multi-factorial 

The rate of wear must be greater than the compensatory mechanism of 
dentoalveolar compensation for there to be reduction in OVD 



Diagnosis 
§  Diagnosis of tooth wear 

§  Diagnose cause of tooth wear 

§  Diagnose rate of tooth wear 
§  Clinical measurements 
§  Putty indices 
§  High density stone study casts 
§  Intra-oral photographs 
§  Radiographs 
§  Digital impressions 



Management of Tooth Wear 



Eliyas et al. Interactive treatment planning in toothwear: are we doing it right? Dent Update 2014; 41: 206-216  

Panel  
§  Would not do RCT & crown 

lengthening, some would attempt 
composite 

§  Need 3mm min for conventional 
crowns  

For those who completed the survey 
§  50-50 divide on tx strategy 
§  Would use crowns where <3mm of 

crown height remains 
 

§  Majority happy to use the Dahl concept 
§  40% of web respondents expected the tx 

to be carried out in hospital 
§  Panel stated secondary care can no 

longer absorb this 



Treatment Options 

Active monitoring 
Composite build ups 

Onlay dentures 
  Crowns and bridges 

  Crowns and dentures 
  Overdentures 
     Dentures 

                              Implants 

Most 
conservative 

Extractions 



Active Monitoring of Toothwear 

Bardsley PF.  The evolution of tooth wear indices.  Clin Oral Invest 2008;12(Suppl 1):S15-S19 

§  A number of toothwear indices present 
§  Mostly useful for epidemiology 
§  Clinically need information relevant to each patient 
 

§  Casts from accurate impressions that record detail well 
silicone impressions, epoxy resin models (storage of these casts safely) 

 

§  PREVENTION  
§  Patient education, dietary and fluoride advice, fluoride gel in customized trays  
§  Occlusal protection with occlusal splints, rest/relaxation and hobbies 



When to start active treatment? 

§  Pain and sensitivity 

§  Patient’s perception of the problem  

§  Degree of parafunctional activity & rate of tooth surface loss 

§  The amount of tooth surface loss related to the patients age 



Patient Consent 

Patient must  

§  Understand nature of parafunction/erosion 

§  Appreciate the difficulty of stopping the habit 

§  If they have managed to wear through their teeth, they are likely 
to wear through the restorations  

§  The maintenance requirement for the restorations - Cost?  

§  Importance of preserving tooth structure – therefore possible 
compromise between aesthetics and restoration performance  



§  The bonded material is expendable!!! 
§  Need repair and polishing 
§  Staining in smokers 
 
§  Fracture of composites 

§  Consider the number of contacts transmitting the force, the magnitude, frequency 
and direction of the force – ideal occlusion! 

§  Composites perform favourably when placed in relatively thick section (>2mm) 

§  Hybrid composites can perform better than microfill composites 

Hemmings et al.  Toothwear treated with direct composite restorations at an increased VD… J Prosthet Dent.  2000;83:287-93. 
Poyser et al.  The evaluation of direct composite restorations for the worn mandibular anterior dentition… Journal of Oral Rehab.  2007;34:361-376 

Composite build ups 



Composites 

•  No need for preparation 

Author Year Rv  Sample Restoration Failure to Dahl Survival 

Milosevic  2016 8yrs 164 pts Upper and lower 
anterior teeth  

- 93% 

Al-Khayatt et al 2013 7yrs 15 pts Composites lower 
anteriors 

- 85% 

Poyser et al 2007 
 

2.5yrs 18 pts  
(14 at rv) 

Composites lower 
anteriors (15 Dahl) 

6% of cases 94% 

Hemmings et al 2000 2.5yrs 16 pts 
 

Composites on anterior 
teeth in Dahl concept 

6% of cases 89.4% 

Gough & 
Setchell 

1999 50 cases 
 

Cemented & removable 
Dahl appliances 

4% of case 



§  Removable – easier maintenance and repair 
§  Acrylic occlusal surfaces wear more easily – 

cover them with metal 
§  Fracture - interface between acrylic teeth/

resin and Co Cr is a weak spot – metal 
backings can help 

§  Onlay – difficult to do 

§  Overlay - Interocclusal space and bulbous 
ridges  

Over/Onlay Dentures 



Crowns 
Dentine bonded crowns 

§  Thin – can fracture – whole crown needs replacing 
§  But very minimum prep 
 

Metal Ceramic crowns 
§  Tooth reduction (1.2-1.5mm) 
§  Small teeth may develop pulpal problems or have core fractures 
§  Porcelain can fracture off the metal (if metal flexes) – whole restoration may need 

to be cut off and a new one made 
 

High strength porcelain crowns 
§  More prep? 
§  Stronger – whole crown needs replacing if fracture occurs 
§  But cannot bond to these 

Poyser et al.  Demolition Experts.  Dental Update.  2007;34:262-268 



Metal incisal coverage 
§  Aesthetics – grey shine through 
§  Fracture of porcelain/composite on the labial aspect 

Cast metal resin retained restorations 
§  ‘palatal shims’ in the anterior zone  
§  ‘gold hats’, ‘gold bonnets’ on posteriors 
§  Wear through the metal, disturb bond – decements 



Prognosis – Crowns 
•  Need for preparation (esp. lower anterior teeth) 

Year Survival (not in tooth wear patients) 

De Backer 2007 821 RCTd teeth – 79% at 18yrs 
216 vital teeth – 75% at 18yrs 
 

Van Nieuwenhuysen 
 

2003 median survival for posterior crowns 14.6 yrs 
 

Chana et al 2000 89% survival probability at 5 yrs  

Hass 1996 91% success after 10yrs 

Leempoel 
 

1985 91% survival for partial gold crowns at 11yrs 
97% survival for full gold crowns at 11 yrs 



Crowns 

Author Year Rv  Sample Restoration Loss of vitality 
Bergenholtz & 
Nyman 

1984 4-13yrs 672 teeth Crowns (some cross 
arch bridges in perio) 

9% crowned teeth 
2% of uncrowned teeth 

Felton et al 1989 3-30yrs 
 

13.3% crowned teeth 
0.5% unrestored teeth 

Saunders & 
Saunders 

1998 802 pts Looked at Rads of 
crowned teeth 

19% of crowned teeth 
(vital) had apical areas  

Burke 2009 (crowns in general dental practice) 
–  All metal crowns: 10yr survival of 68% 
–  Porcelain crowns: 10yr survival of 48% 
–  Metal ceramic crowns: 10yr survival of 62% 



Dentures 

§  Removable – easier maintenance and repair 
§  Fracture - interface between acrylic teeth/resin and Co Cr is a weak 

spot – metal backings can help 
§  Patient may not adapt if not used to wearing a denture 



Implants 

§  Fixed option  
§  Surgical procedures 
§  Dependent on periodontal status, bone volume, medical 

history 
§  Self funded 
§  Parafunction increases complications??? 

Zhou Y, Gao J, Luo L, Wang Y.  Does Bruxism Contribute to Dental Implant Failure? A Systematic Review and Meta-Analysis. Clinical Implant 
Dentistry and Related Research.  2015;17(6) 



Dahl Concept 

§  4-17% did not re-establish the posterior occlusion 
 

§  94% of patients reported no new TMD symptoms, 2% had mild TMJ 
discomfort, 4% had moderate TMJ dysfunction 

§  94% had no pulpal symptoms in the treated teeth, 4% had mild 
symptoms that resolved with no intervention, 2% had symptoms 
requiring endodontic treatment (initially had deep fillings) 

§  3-10% of patients have reported mild perio symptoms (tenderness to 
bite on) immediately after insertion of the ‘appliance’ 

Gough & Setchell.  BDJ 1999;187:3:134-139 
Poyser et al.  The Dahl Concept: past, present and future.  BDJ. 2005;198:669-676 

Poyser et al.  The evaluation of direct composite restorations for the worn mandibular anterior dentition… Journal of Oral Rehab.  2007;34:361-376 



Dahl Concept 

§  No reports of apical resorption as a result of using Dahl concept 
 

§  Lower face height will re-establish as this is determined by length of 
the muscles 

§  No evidence for the application of this in endodontically treated teeth 

§  Iatrogenic exposure during removal of cemented Dahl appliances 

§  No spaying of anterior teeth were seen 

Gough & Setchell.  BDJ 1999;187:3:134-139 
Poyser et al.  The Dahl Concept: past, present and future.  BDJ. 2005;198:669-676 

Poyser et al.  The evaluation of direct composite restorations for the worn mandibular anterior dentition… Journal of Oral Rehab.  2007;34:361-376 



Dahl Concept Using Deciduous Teeth
Shiyana Eliyas.  Specialist Registrar in Restorative Dentistry BSSPD April 2011 
Raj R Patel.  Consultant in Restorative Dentistry Sheffield Teaching Hospitals NHS Foundation Trust

Management 
1.The patient was informed that following the treatment the posterior teeth will not be in contact at the end of the appointment, that it may take 6-9 
months to return to contact and that on occasion posterior teeth remain apart requiring restorations on these teeth  to establish contact.  She was 
warned of difficulty with speech and mastication for the first few weeks following treatment.  3D rehearsal using a wax up and temporary crown and 
bridge material (QuickTemp 2, Davis Schottlander & Davis Ltd, UK) was very helpful for patient consent.
2.Composite (Esthet-X, Dentsply International, USA) build ups of the URCB, ULC, LR21, LL12 in Dahl concept and free hand.  Contact was in RCP 
with anterior and canine guidance on these restored teeth.  The patient was given the option of placing composite restoration on the incisal aspects 
of the upper central incisors but declined as she was happy with the appearance of these teeth.
3.Options for replacement of the URCB, ULC were considered and discussed as part of the overall long term objectives.  

There is good evidence for the successful use of composite resin restorations in this way for anterior teeth6,9.  Radiographs of the deciduous teeth 
were not taken for the sole purpose of assessing the root morphology and signs of resorption as there were no clinical indication to do so.  
Radiographic examination at this point would not change the overall treatment plan.  

Dahl Concept:  In 1975 Dahl & Kronstad showed that a ‘partial bite raising appliance’ on upper teeth can be used to create localised interocclusal 
due to a combination intrusion of the teeth in contact with the ‘Dahl’ appliance and extrusion of the teeth rendered free of contact1-4.  Dahl concept 
is successful in creating space 96% of the time with no pulpal symptoms, periodontal symptoms and temporomandibular joint dysfunction in the 
majority of cases5. In more recent time the ‘bite raising appliances’ have been replaced with composite resin restorations with success rates of 89% 
at 30 months6.   
Hypodontia:  Hypodontia is the term used to describe the phenomenon of congenitally missing1-6 teeth. The prevalence varies from 0.4-0.6% in 
European populations7.  

Case:   A female patient aged 43 years presented dissatisfied with the appearance of her teeth.   She would like simplest solution to making the 
smile look ‘nicer’ and the URBC, ULC look ‘less worn’. Examination revealed missing UR2 and retained URBC and ULC.  The URBC were very 
firm with good root length. The ULC is grade 1 mobile with little remaining root.  The upper canines were present and horizontally impacted.  She 
has a marked class II div 2 occlusion with wear of the lower anterior teeth. 

References
1. Dahl B L, Krogstad O, Karlsen K. An alternative treatment of cases with advanced localised attrition. J Oral Rehabil 1975; 2: 209-214
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Learning points:
• The creation of restorative space is possible using deciduous teeth and the Dahl Principle.  
• Deciduous teeth need not be extracted prematurely for the purpose of improving aesthetics until such time that the mobility of these teeth  

cause discomfort for the patient. 
• Planning for failure of deciduous teeth is a prerequisite for successful replacement of deciduous teeth in a compromised occlusal scheme. 
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Prognosis of Restorations 
Active monitoring  Depends how worn the dentition is and rate of wear  

      Erosion – depends on patient compliance with aetiology 
      Attrition – depends on patient ‘Demolition Expert’ 
      Abrasion – depends on patient compliance 
      Abfraction - ? 

 

Erosion  Depends on whether there is enamel remaining 
   Does very well with composite compared to bruxists 

 

Attrition  Most restorations will fail with time (partially or totally) 
   Restorations are likely to perform less well due to increased forces 
   Maintain as much enamel as possible for as long as possible 
   Considerable bulk of natural tooth required to resist occlusal forces 
   Occlusal protection of remaining teeth & restorations will prolong their life  

 

 

Porter et al.  Demolition Experts.  Dental Update.  2007;34:198-207 



Occlusal Splints 

Cochrane Review on Splints 2008 

§  Not enough evidence to support the use of splints for stopping 
sleep bruxism 

§  Not enough evidence to say that splints can reduce pain 

§  Not enough evidence to say that splints reduce occlusal tooth 
wear or soft tissue trauma – common sense dictates that the 
softer plastic is going to wear more than tooth! 

§  No significant differences in TMJ clicking in those who used 
splints and those who did not 



Endodontic treatment  

§  Some of these teeth will require endodontic treatment 
§  Procedure will considerably weaken teeth 
§  Significant weakening occurs as cavity preparations increase in size 
§  Once marginal ridge is lost there is significant drop in stiffness and fracture 

resistance – provide cuspal protection after endodontic treatment 

§  Some may lose vitality as a result of the restoration you provide 
§  4 - 20% of crowned teeth lose vitality (Bergenholts 1991, Saunders 1998)  

Porter et al.  Demolition Experts.  Dental Update.  2007;34:198-207 



Ortho-Restorative Interface 

§  Tooth wear is not a hospital priority now 
§  Composite build ups expected to be done in primary 

care, in Dahl Concept 
§  Full mouth rehab by specialist in primary care 

§  Place for ortho-restorative interface for the management 
of tooth wear? 



	



Summary 

§  Prevention 

§  Nothing in dentistry is going to last forever! 

§  In young patients, restorations will be replaced 
several times 

§  Maintenance and repair/replacement will need to be 
in primary care 



Questions/Comments? 


