CLINICAL

Adhesive dentistry and the worn dentition
Deepa Shah1

Adhesive techniques and materials are increasingly being adopted in the management
of tooth wear cases. Modern day composite resins exhibit excellent mechanical and
aesthetic properties, are cost effective and provide a relative degree of repairability.
This lends them to be an attractive choice of restorative material for generalised tooth
wear cases.
This article describes the clinical techniques used in the restoration of the worn
dentition with composite resin, as illustrated via a clinical case.

Clinical case
The patient, a 35-year-old male, presented with generalised tooth wear, consistent with
erosive and attrition aetiologies. The dentition was restored with a combination of direct
and indirect composite resins, at an increased occlusal vertical dimension (OVD)
(Figures 1-3).
Following a comprehensive case assessment, a full mouth diagnostic wax-up and
intraoral mock-up were carried out. This allowed both myself and the patient to assess
the final form and function of the proposed aesthetic and occlusal rehabilitation. The
restorations placed were all based on the verified diagnostic wax-up.
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Figures 1-3:
Preoperative
occlusal and
anterior
retracted
views.
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Restoration of the anterior teeth
The maxillary and mandibular anterior teeth were built-up
using indirect and direct composite resin, respectively.
The mandibular anterior teeth were built-up first, to set the
occlusal plane and facilitate later fabrication of the palato-incisal
maxillary composite restorations. A silicone putty matrix was
fabricated from the diagnostic wax-up. The teeth were built-up
using a composite layering technique with a microhybrid
restorative composite (Gradia Direct, GC) (Figures 4a-4c).
The maxillary anterior teeth were then prepared by smoothing
over any sharp line angles and flattening of the incisal edges.
Any exposed dentine was sealed using the immediate dentine
sealing protocol described by Magne (2005).
A full arch impression was made in addition cure silicone.
Retraction cord was used on the palatal aspect to allow
exposure of the ring of enamel present. A jaw registration
record in centric relation (CR) at the desired OVD and a
facebow recording were made.
The casts were then mounted onto a semi-adjustable
articulator for fabrication of the maxillary palato-incisal
composite restorations (Figures 5 and 6).
These restorations were cemented under rubber dam. The
fit surface of the composite restorations were prepared by
sandblasting with 50μm aluminium oxide particles, cleaning
with alcohol and wetting with a composite primer (GC).
The tooth surface was prepared by sandblasting with
50μm aluminium oxide particles, etching for 30 seconds
with 30% phosphoric acid and wetting with adhesive resin
(Optibond FL, Kerr).
The restorations were cemented using warm microhybrid
restorative composite material matched to the shade of the
underlying tooth. The direct composite additions to the maxillary
posterior teeth were also carried out at this stage (Figures 7-9).
Prior to the restoration of the mandibular posterior teeth,
the space between the posterior teeth was maintained with
the use of pillars of composite restorative material spot-etched
and bonded to the mandibular posterior teeth. An alternative
approach would be to fabricate provisional acrylic onlays
based on the posterior diagnostic wax-up, which can be
shrink fitted and locked into place with acrylic resin.

4a

4b
4c

Figures 4a-4c: Direct composite build-up of mandibular anterior teeth.
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Restoration of the mandibular posterior teeth
The mandibular posterior teeth were prepared for indirect
composite onlay restorations. Silicone reduction guides were
used from the diagnostic wax-up to judge if any occlusal
reduction was required, allowing for 2mm of occlusal composite.
Definitive and smooth chamfer margins of about 1mm
were prepared on the buccal and lingual axial walls to

Figures 5-6: Maxillary palato-incisal composite restorations.
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Figures 7-9: Cementation of the maxillary palato-incisal restorations.
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Figures 10-11: Preparation of mandibular posterior teeth for indirect composite onlay restorations.

augment the preparations with some resistance form, and to
facilitate location of the onlays at cementation.
The ideal interproximal preparation for occlusal onlays
requires the preparation to be carried below the contact
point, to facilitate access to the margin. However, as alluded
to by Mizrahi (2008), in worn posterior teeth, a wide and
broad contact area is often seen extending close to the

gingiva. Preparing through this contact area would result in
excessive destruction of sound tooth tissue and, more
importantly, a high risk that the base of the restoration in the
interproximal region will finish onto dentine, giving an
increased risk of microleakage (Tjan, Dunn, Sanderson,
1989). Therefore, in this case, the interproximal contacts
were not cleared (Figures 10 and 11).
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12a

12b

Figures 12a-12b: Mandibular composite onlay restorations.

13a

13b

13c

13d

Figures 13a-13d: Cementation of mandibular posterior indirect composite onlay restorations
(note: substantial occlusal enamel remaining for bonding to).

The posterior restorations were cemented under rubber dam,
again using a warmed restorative microhybrid composite

material matched to the shade of the underlying tooth, and
using the protocol described above (Figures 12 and 13).
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Discussion

16
Figures 14-16: Postoperative occlusal and anterior retracted
views.

The patient was provided with a fully restored dentition,
with a mutually protected occlusion and improved aesthetics
(Figures 14-16).

Maintenance and future treatment
The decision was made at the start of treatment that a
postoperative Michigan splint would be made. This will serve
to maintain the occlusal stability and protect the restorations.
The patient was made aware that the restorations would
be likely to require minor repairs in the future (Hemmings,
Darbar, Vaughan, 2000; Gulamali et al, 2011) and he was
happy to accept this.
Future planned treatment may include the placement of
labial porcelain veneers on the maxillary anterior teeth. This
might be necessary not only to improve the aesthetics of the
maxillary anterior teeth, but also to strengthen and stiffen the
teeth following biomimetic principles, especially if frequent
cracks or breakages occur affecting the restorations on the
anterior teeth.
At the two-year follow-up appointment, aesthetic and
occlusal stability was evident, and no repairs have been
required.

The advent of adhesive dentistry has revolutionised modern
day dental practice. Its application in cases with tooth wear
is most attractive, allowing conservation of already depleted
tooth structure.
Composite resin has been shown to be a suitable
restorative material for restoration of localised and
generalised tooth wear, giving functional and aesthetic
results. However, the forgiving and resilient nature of
composite resin restorative materials should not be taken for
granted.
For the most part, patients with generalised and
excessively worn dentitions will be treated within a practice
environment and will incur great costs to time and money, as
well as personal stresses with lengthy and intrusive treatment.
It has already been noted that failures can, and will, occur
with the use of composite resins to restore worn dentitions,
and maintenance is required (Gulamali et al, 2011).
Therefore, the occlusal management and planning of these
cases to control the stresses placed on the restorations and
minimise later intervention is essential. This goes hand-in-hand
with meticulous bonding protocols using adequate isolation
measures (ideally rubber dam).
It is important not to be complacent in the use of these
materials. Plan and handle each restoration as if it is a brittle
feldspathic ceramic and this will lead to precision and
predictability in each case.

Further information
The author would like to thank dental technician Mr JacquesAntoine Tribault for his skill and expertise in the production
of all of the laboratory work shown.

VOL. 6, NO. 2 INTERNATIONAL DENTISTRY – AFRICAN EDITION 55

SHAH

References
Bartlett DW, Evans DF, Anggiansah A, Smith BG (1996)
A study of the association between gastro-oesophageal reflux
and palatal dental erosion. Br Dent J 181(4): 125-131
Bartlett D, Ganss C, Lussi A (2008) Basic Erosive Wear
Examination (BEWE): a new scoring system for scientific and
clinical needs. Clin Oral Investig 12 (Suppl 1): s65-68
Berry DC, Poole FG (1976) Attrition:
possible
mechanisms of compensation. J Oral Rehab 3: 201-206
Cochrane NJ, Cai F, Huq NL, Burrow MF, Reynolds EC
(2010) New approaches to enhanced remineralisation of
tooth enamel. J Dent Res 89(11): 1187-1197
Dahl BL, Krogstad O, Karlsen K (1975) An alternative
treatment in cases with advanced localised attrition. J Oral
Rehab 2: 209-214
Dahl BL, Krogstad O (1982) The effect of a partial bite
raising splint on the occlusal face height. An x-ray
cephalometric study in human adults. Acta Odontol Scand
40: 17-24
Darbar UR (1994) The treatment of palatal erosive wear
by using oxidised gold veneer: a case report. Quintessence
Int 25(3): 195-197
Dietschi D and Argente A (2011) A Comprehensive and
conservative approach for the restoration of abrasion and erosion.
Part 1: concepts and clinical rationale for early intervention using
adhesive techniques. Eur J Esthet Dent 6: 20-33
Edelhoff D, Sorensen JA (2002) Tooth structure removal
associated with various preparation designs for anterior
teeth. J Prosthet Dent 87: 503-509
Edelhoff D, Sorensen JA (2002) Tooth structure removal
associated with various preparation designs for posterior
teeth. Int J Periodontics Restorative Dent 22: 241-249
Fradeani M, Barducci G, Bacherini L, Brennan M (2012)
Esthetic rehabilitation of a severely worn dentition with
minimally invasive prosthetic procedures (MIPP). Int J
Periodontics Restorative Dent 32: 135-147
Gough MB, Setchell DJ (1999) A retrospective study of
50 treatments using an appliance to produce localised
occlusal space by relative axial tooth movement. Br Dent J
187: 134-139
Gow AM, Hemmings KW (2002) The treatment of
localised anterior tooth wear with indirect Artglass. Results
after two years. Eur J Prosthodont Restor Dent 10: 101-105
Gulamali AB, Hemmings KW, Tredwin CJ, Petrie A (2011)
Survival analysis of composite Dahl restorations provided to
manage localised anterior tooth wear (10 year follow-up).
Br Dent J 211(4): E9
Hemmings KW, Darbar UR, Vaughan S (2000) Tooth

wear treated with direct composite restorations at an
increased vertical dimension: Results at 30 months. J Prosthet
Dent 83: 287-293
Hussey DL, Irwin CR, Kime DL (1994) Treatment of anterior
tooth wear with gold palatal veneers. Br Dent J 176(11):
422-425
Kelleher M, Bishop K (1999) Tooth surface loss: an
overview. Br Dent J 186(2): 61-66
Klasser GD, Greene CS, Lavigne GJ (2010) Oral
appliances and the management of sleep bruxism in adults:
a century of clinical applications and search for mechanisms.
Int J Prosthodont 23: 453-462
Litonjua LA, Andreana S, Bush PJ, Cohen RE (2003) Tooth
wear: Attrition, erosion and abrasion. Quintessence Int 34:
435-446
Magne P (2005) Immediate Dentin Sealing:
A
fundamental procedure for indirect bonded restorations. J
Esthet Restor Dent 17: 144-155
Magne P, Stanley K, Schlichting LH (2012) Modeling of
ultrathin occlusal veneers. Dent Mater 28: 777-782
Milosevic A (1999) Eating disorders and the dentist. Br
Dent J 186(3): 109-113
Mizrahi B (2008) Combining traditional and adhesive
dentistry to reconstruct the excessively worn dentition. Eur J
Esthet Dent 3: 270-289
Nohl FS, King PA, Harley KE, Ibbetson RJ (1997)
Retrospective survey of resin-retained cast-metal palatal
veneers for the treatment of anterior palatal tooth wear.
Quintessence Int 28(1): 7-14
Poyser NJ, Porter RW, Briggs PF, Chana HS, Kelleher MG,
Patel MM (2007) The evaluation of direct composite
restorations for the worn mandibular anterior dentition –
clinical performance and patient satisfaction. J Oral Rehab
34: 361-376
Redman CDJ, Hemmings KW, Good JA (2003) The
survival and clinical performance of resin based composite
restorations used to treat localised anterior tooth wear. Br
Dent J 194: 566-572
Reynolds EC (1997) Remineralisation of enamel
subsurface lesions by casein phosphopeptide-stabilised
calcium phosphate solutions. J Dent Res 76(9): 1587-1595
Schlichting LH, Maia HP, Baratieri LN, Magne P (2011)
Novel-design ultra-thin CAD/CAM composite resin and
ceramic occlusal veneers for the treatment of severe dental
erosion. J Prosthet Dent 105: 217-226
Smith BG, Knight JK (1984) An index for measuring the
wear of teeth. Br Dent J 156(12): 435-438
Spijker AV, Rodriguez JM, Kreulen CM, Bronkhorst EM,

56 INTERNATIONAL DENTISTRY – AFRICAN EDITION VOL. 6, NO. 2

SHAH

Bartlett DW, Creugers NHJ (2009) Prevalence of tooth wear
in adults. Int J Prosthodont 22: 35-42
The Health and Social Care Information Centre (2011)
Disease and related disorders – a report from the Adult
Dental Health Survey 2009. The Health and Social Care
Information Centre
Tjan AHL, Dunn JR, Sanderson IR (1989) Microleakage
patterns of porcelain and castable ceramic laminate veneers.
J Prosthet Dent 61: 276-282
Vailati F, Belser UC (2008) Full-mouth adhesive
rehabilitation of a severely eroded dentition: The three-step
technique. Part 1. Eur J Esthet Dent 3: 30-44
Vailati F, Belser UC (2008) Full-mouth adhesive
rehabilitation of a severely eroded dentition: The three-step
technique. Part 2. Eur J Esthet Dent 3: 128-146

Vailati F, Belser UC (2008) Full-mouth adhesive
rehabilitation of a severely eroded dentition: The three-step
technique. Part 3. Eur J Esthet Dent 3: 236-257
Vailati F, Belser UC (2010) Classification and treatment of
the anterior maxillary dentition affected by dental erosion:
the ACE classification. Int J Periodontics Restorative Dent
30(6): 559-571
Van Meerbeek B, Van Landuyt K, De Munck J et al (2006)
Bonding to enamel and dentin. In: Fundamentals of
Operative Dentistry (A contemporary approach). Summitt JB,
Robbins JW, Hilton TJ, Schwartz RS, eds. Quintessence.
pp183-260
Reprinted with permission by Aesthetic Dentistry Today
February 2016

VOL. 6, NO. 2 INTERNATIONAL DENTISTRY – AFRICAN EDITION 57

