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Abstract
Rehabilitation of worn dentition is a challenging task because several predisposing factors may be included in the
pathogenesis. The treatment options and process should be carefully considered based on the clinical condition and
patients’ requirements. This case report represents the esthetic rehabilitation of a 68-year-old patient who exhibited
severely worn teeth caused by attrition and erosion. After clinical evaluation, 3 mm increase in occlusal vertical
dimension was planned with partial lithium-disilicate ceramic restorations as laminate veneers for anterior teeth and
vonlays (onlays with veneer extentions) for posterior teeth in maxilla. The adaptation of the patient to the increased
occlusal vertical dimension was tested for 1 month by provisional direct composite restorations. As the patient did not
show any discomfort, definitive restorations were completed. The patient was satisfied with the esthetics and
functionality of her new dentition.
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Introduction

Tooth wear can be defined as loss of hard tooth structures
which is caused by pathological or physiological processes with-
out the involvement of bacterial action. 1,2 Physiological tooth
wear is a gradual process that depends on the patient’s age.
Pathological wear can occur as attrition, abrasion, abfraction,
and erosion based on the ethiologic factor.2 Among these, ero-
sion and attrition may cause fast destruction on hard tooth
structures.3 Erosion is a chemical process, mainly caused by
the consumption of excessive acidic drinks or digestive disor-
ders.4 Attrition is caused by functional or parafunctional mas-
tication such as bruxism and results in mechanical wear which
can be detected as facets on the contacting surfaces of oppos-
ing teeth.2,5 The more acidic environment exists in the oral
cavity, the more attrition would be encountered.6 Dental at-
trition and erosion are consecutive processes that can lead to
excessive damage if not treated properly.5,7 Severe tooth wear
may cause not only esthetic compromise, but also functional
problems due to loss of occlusal vertical dimension (OVD).8
The treatment of severely worn dentition might be complicated
and troublesome because of the complex etiology. 1,7Before pro-

ceeding with treatment, patient should be examined very care-
fully based on the dental and medical anamnesis to identify the
causes of tooth wear. It is crucial to eliminate the main reasons
of tooth wear prior to prosthodontic intervention. 1

The treatment plan of worn dentition can vary from pre-
ventive and local treatments to full mouth rehabilitations de-
pending on the severity of the situation.2 As the concept of
minimally invasive dentistry spreads, new dental materials, in
combination with advanced adhesives have taken place in the
dental market, allowing practitioners to accomplish more es-
thetic and retentive restorations with the removal of minimal
amounts of hard tooth structures.5

This case report exhibits the treatment concept of a patient
with worn dentition based on conservative and adhesive treat-
ments by means of laminate veneers and ceramic onlays with
esthetic veneer extensions, currently called as vonlay.

Case Report

A 68-year-old female referred to Prosthodontic Clinic of the
Ankara University Faculty of Dentistry, due to esthetic concern
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Figure 1. Intraoral photographs of the patient before treatment

about her discolored and severely worn maxillary teeth. She
reported that she used to consume excessive amounts of acidic
beverages and that she had the habit of grinding her teeth at
night for a long time (nocturnal bruxism). During the initial
visit, intraoral photographs were taken and radiographic exam-
ination was performed. Intraoral examination revealed several
composite and amalgam fillings on teeth, porcelain fused to
metal (PFM) restorations on teeth 25, 36, and 37, and severely
worn dentition (Figure 1). Root canal treatments were observed
on teeth 24 and 25 during the radiographic evaluation (Figure
2).

There were no signs of temporomandibular disorder (TMD)
symptoms; however, the patient stated having received oc-
clusal splint therapy based on the pain in TMJ and did not recall
the exact time. Oral hygiene was satisfying as she brushed her
teeth twice a day without flossing. Treatment options were
discussed with the patient. The porcelain fused to metal re-
habilitation option was elected as the patient desired the most
esthetic and natural look. Full-mouth rehabilitation was sug-
gested, but the patient stated that she had aesthetic consider-
ations for maxillary teeth only and that her mandibular teeth

Figure 2. Panoramic radiograph before treatment

Figure 3. Direct resin composite interim restorations to test newly established
OVD

Figure 4. Intraoral view of the tooth preparations

were not visible during smile. Also, based on the financial con-
siderations , she preferred to only receive maxillary esthetic
restorations. Although the patient was warned about the con-
dition of the mandibular dentition and the problems that may
occur in the future due to the wear, she refused to receive any
mandibular treatments except for the defected PFM restora-
tions. Therefore, the treatment plan was settled as maxillary
full-mouth lithium disilicate glass-ceramic restorations with
minimal preparation.

Clinical evaluation revealed that excessive attrition caused
insufficient intermaxillary space and OVD loss. The Niswonger
method was used to determine the amount of OVD loss.9 The
difference in vertical dimension between the resting and occlu-
sion position of mandible should be 2 mm, 10 yet it was 5 mm
for our patient which referred to 3 mm loss in OVD. To evaluate
the adaptation of the patient to OVD reconstruction, direct resin
composite restorations were performed on occlusal surfaces of
maxillary posterior teeth and incisal edges of maxillary ante-
rior teeth (Figure 3). After 1 month of a trial period with newly
established OVD, the patient was comfortable with the new oc-
clusion, there was no sign of temporomandibular disorder or
muscular pain, the facial type was unaffected, and adequate
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Figure 5. Maxillary and mandibular additional silicone impressions

lip closure was maintained.
Gingivectomy was performed on maxillary anterior teeth to

level gingival margins and increase clinical crown height. Af-
ter the healing period of gingival soft tissue, maxillary anterior
teeth were prepared to receive laminate veneers and maxillary
posterior teeth were prepared to receive onlay restorations with
veneer extentions (Figure 4). For simplicity’ sake, we will refer
to this restoration as vonlay. A hard tissue reduction of 0.5-0.8
mm was obtained for labial and buccal surfaces, and 2 mm re-
duction was performed on occlusal and incisal surfaces (Figure
4). The preparations were extended to the palatal 2/3 of teeth
with incisal/occlusal overlap as this preparation design was ap-
proved to provide the best support for the restorative materials
with predictable outcome. 11 Also, defected PFM restorations on
teeth 25, 36, and 37 were removed and teeth were prepared to
receive full-covarage restorations.

Retraction cords were placed into every sulcus of the pre-
pared teeth (Ultrapak 00; Ultradent Products Inc., South Jor-
dan, Utah, USA). Then, the impressions were made with a
two-step technique using additional silicone material (Elite
HD Putty and Light Fast set; Zhermack Dental, Badia Polesine,
Italy) (Figure 5). The interocclusal centric record was made at
the previously determined vertical dimension and the facebow

transfer was completed (Artex; Amann Girrbach AG, Koblach,
Austria).

Maxillary definitive restorations were completed with
lithium-disilicate glass ceramics (IPS e.max Press HT ingots,
A2 shade; Ivoclar Vivadent, Schaan, Liechtenstein) (Figure 6)
and mandibular left molars received PFM. All restorations were
cemented with a dual-cure resin cement (Variolink N; Ivoclar
Vivadent) according to the instructions of the manufacturer.
Cementation was performed for each tooth one by one with
extreme caution to protect flossable contacts. The patient was
pleased with the function and esthetics of the final result (Fig-
ures 7 and 8 ). A vacuum-formed night-guard (Duran; Scheu-
Dental Gmbh, Iserlohn, Germany) was manufactured and the
patient was notified to wear it during the night to prevent pos-
sible restoration fractures. The patient was instructed about
oral hygiene and called for regular checkups in every 6 months
to maintain oral health.

Discussion

Tooth wear is a multifactorial condition that may occur due
to mechanical and chemical risk factors. 12 In the present case,
both factors were related as the patient stated a history of brux-
ism and acidic drink consumption. In most cases, patients
do not realize the magnitude of their worn dentition until it
is too late for preventive treatments. As such, this condition
may leave no choice to the clinician but to restore all affected
teeth. Even tough full-mouth restorations could have been per-
formed for the present case, the patient demanded not to re-
store mandibular teeth as her main complaint was with the
maxillary dentition. As the increase in OVD and a functional
occlusion could be achieved with maxillary restorations only,
this situation did not lead to any restorative problems.

The restoration of the worn dentition can be accomplished
with full or partial coverage restorations.2 In recent years, new
dental materials and techniques in combination with advances
in dental adhesion were developed to enable clinicians to per-
form conservative approaches.5 In the present case, partial
coverage restorations as laminate veneers for anterior teeth
and vonlays for posterior teeth were applied on maxilla. These
restorations enabled maximum preservation of sound tooth
structure with minimal tooth reduction that provide adequate
restorative space for lithium disilicate glass-ceramic restora-
tive material instead of traditional full-coverage preparations
that require excessive hard tissue removal. Therefore, in this
case, vonlay restorations were proved to combine esthetic and
conservative approach of veneer and onlay restorations as an
alternative to crown restoration. 13 In generalized severe tooth-
wear cases, the loss of OVD is a frequently encountered prob-
lem. 14 Restoring functional occlusal relationships with the
reconstruction of OVD requires a complex, multistep treat-
ment. 15 The increase in OVD can be provided by one- or two-
step approaches. The one-step approach employs a treat-
ment modality that the definitive indirect restorations being
all bonded within the same or following day, whereas provi-
sional restorations or nightguards are applied to test the new

Figure 6. Maxillary lithium disilicate restorations
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Figure 7. Final result of the patient

Figure 8. Intraoral photographs of the definitive restorations

OVD with the two-step approach. 12 The clinical indication for
choosing between these two approaches is the amount of re-
quired OVD increase. 12 Previous studies reported that an in-
crease in OVD up to 5 mm in the maxillo-mandibular inter-
incisal distance is well tolerated by patients and that one-step
approach is applicable. 15,16 On the other hand, OVD increase
in patients with severe attrition induces signs of neuroplastic
changes in corticomotor control of masseter muscles. 17 There-
fore, when alteration in OVD is planned for patients with TMD,
two-step approach is suggested regardless of the amount of
increase. 10 The patient in the present case stated a dubious
dental anamnesis about TMD-associated symptoms. There-
fore, the increase in OVD was tested by provisional direct resin
composite restorations before any form of irreversible proce-
dure.

Bruxism is a parafunctional activity of the masticatory sys-
tem which induces increases in the maximum bite force. 18 For
individual subjects with bruxism, Nishigawa et al. 19 reported
that mean maximum voluntary and nocturnal bite force may
increase as high as 774.73 and 414.82 Newton (N), respectively.
However, the mean fracture resistance for lithium disilicate
glass ceramic vonlays applied on premolars was reported as
582.3 N. 13 Since the signs of bruxism were evident for our pa-
tient, employing a night-guard to preserve restorations was
crucial. Hence, immediately after the cementation of the final
restorations, an alginate impression was taken, and a vacuum-
formed occlusal splint was delivered to the patient within the
same day. The patient was warned to wear it every night.

Conclusion

Rehabilitation of severely worn dentition requires considera-
tion based on not only functional occlusion, but also esthetic
appearance. This case report described the treatment process
of a worn maxillary dentition with esthetic laminate veneer and
vonlay restorations by establishing a new OVD. In such cases
with comprehensive treatments, the evaluation period, provi-
sional and definitive restorations, and the maintenance phase
should be planned carefully.
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