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ARTICLE INFO Abstract

Prosthetic treatment of patients with severe wear is challenging task. First step 
is controlling the causative factor that led to teeth wear along with the restoration of 
lost dentition. This case report describes the full mouth rehabilitation of a patient with 
severe attrition. Facebow and centric relation records were used to mount maxillary and 
mandibular models respectively. Over-erupted teeth beyond the occlusal plane of the 
mounted models were extracted. Diagnostic waxing-up guided by digital smile design 
was used in treatment planning, based on which silicone keys were constructed. Direct 
composite resin was used to rebuild the teeth, using silicone keys, for both vertical 
dimension increase and interim restorative phases. Composite restorations guided by 
digital smile design can serve as an excellent tool for vertical dimension increase when 
compared to removable occlusal splint in terms of better patients’ adaptation, esthetics 
and masticatory performance.

Keywords: Full Mouth Rehabilitation; Vertical Dimension Increase; Attrition; Teeth 
Wear; Digital Smile Design

Introduction

Full mouth rehabilitation of patients with severe attrition rep-
resents tremendous challenge. The first issue to consider in treat-
ment planning is addressing the cause. Muts et al. conducted a sys-
tematic review on the available treatment options for teeth wear 
dividing them into three phases: Vertical Dimension Increase (VDI), 
interim and definitive restorative phases [1]. Mehta et al. used oc-
clusal splint and composite resin for VDI and the interim phases 
respectively [2]. For the rehabilitation of patient with severe ero-
sion, Schwarz et al. used direct composite for both VDI and interim 
phases [3]. This can be advantageous in terms of reducing treat-
ment time and cost and consequently greater patient satisfaction 
when compared to using removable occlusal splint for VDI [3-5]. 
Digital Smile Design (DSD) has served as a powerful tool for exe-
cuting and explaining to the patient the proposed treatment plan. 
It can also be time saving in terms of decreasing the need for in 

 
tra-oral mockup where the patient can visualize the expected es-
thetic outcome on the computer software. The present case report 
aimed at full-mouth rehabilitation of a patient with severe attrition 
using direct composite resin in the VDI and interim phases to sim-
plify the treatment plan. DSD was used as a guide during waxing up 
along with silicone keys for accurate transfer of the desired plan.

Case Presentation

A 54-year-old, male patient was referred to the Prosthodontics 
department of our School of Dentistry complaining of disability to 
eat. Ethics committee approval as well as patient’s informed con-
sent was obtained to include his photographs and radiographs in 
our study. The patient had previous history of angina pectoris and 
is currently on anticoagulants therapy. He had previous history 
of bruxism with multiple missing teeth due to caries. Extra-oral 
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examination revealed loss of the vertical dimension of occlusion. 
Temporomandibular joint and muscles of mastication were asymp-
tomatic with no functional limitation. Photographs of different in-
tra-oral views were captured (Figure 1). Furthermore, panoramic 
and full mouth peri-apical radiographs were requested. Maxillary 
and mandibular impressions were recorded. Maxillary model was 
mounted using face bow record. Mandibular models were mounted 
twice: in centric relation at the accepted raised vertical dimension 
with two mm freeway space (Figure 2a) and maximum intercuspa-
tion. Occlusal plane analysis showed that tooth #31 is far beyond 
the occlusal plane. DSD, employing 75% width to length ratio, was 
done on Microsoft power point template using functional video to 
determine the high and low smile lines (Figure 2b). The patient re-
jected doing crown lengthening or implant surgery because of his 
medical condition. Silicone keys were constructed based on the 
waxed-up models (Figure 2c) to transfer the proposed treatment 
plan intra-orally. 

Figure 1: 
a.	 Frontal view showing edge to edge anterior teeth 
position. 
b.	 Right side showing severe teeth attrition. 
c.	 Left side showing loss of inter-arch space. 
d.	 Maxillary view showing exposed pulp horns of 
anterior teeth. 
e.	 Mandibular view showing exposed pulp horns of 
central incisors.

Figure 2: 
a.	 Mounted diagnostic casts at accepted raised vertical 
dimension. 
b.	 DSD used as a guide during waxing up. Tooth# 10 
is longer cervically than proposed DSD and contralateral 
one. 
c.	 Posterior interarch space is now available on the 
waxed-up model.

Teeth #6, 7, 8, 9, 10, 25 were endodontically treated due to clin-
ical exposure of their pulp horns (Figure 3a). Teeth #24, 31 were 

extracted because of grade III mobility and severe over-eruption 
respectively three weeks before temporization. Maxillary anterior 
teeth were then restored with fiber posts (Radix®, Dentsply Maille-
fer, Switzerland) and dual cured composite restorations (Charm 
Core®, Dentkist, Korea) using silicone keys. Mandibular teeth and 
edentulous spaces were restored with composite resin and acryl-
ic removable partial denture respectively (Figure 3b). Throughout 
two months follow-up period, the patient reported extreme satis-
faction and no discomfort to the raised vertical dimension. Occlusal 
splint was used during and after temporization as well as definitive 
phases to control bruxism. In the definitive phase, teeth # 2, 4, 6, 7, 
8, 9, 10 received Porcelain Fused to Metal (PFM) crowns for protec-
tion of endodontically treated teeth and occlusal plane refinement 
(Figure 4a & 4b). Partial dentures with esthetic clasps (iFlex™, TCS, 
USA), as requested by the patient, were constructed. The patient 
reported satisfaction throughout six months follow-up period.

Figure 3: 
a.	 Peri-apical radiographs showing endodontic 
treatment of maxillary anterior teeth.
b.	 Silicone keys used to restore maxillary and 
mandibular teeth according to the proposed waxing-up.

Figure 4: 
a.	 Maxillary teeth were reduced. 
b.	 Final esthetic outcome. Tooth # 10 is longer than # 
7 which will be masked by the pink colored clasp of the 
removable partial denture mimicking gingiva to avoid the 
need for periodontal surgery.

Discussion

This case report employed direct composite resin in the VDI 
and interim phases as well as DSD for the rehabilitation of patient 
with severe attrition. Muts et al. concluded that composite resin 
is the restoration of choice in the temporization phase [1]. Abduo 
et al. concluded that permanent VDI is safe and predictable with 
better patients’ adaptation to fixed rather than removable prosthe-
ses [6]. Increasing the occlusal vertical dimension up to five mm 
is well tolerated by patients with self-limiting signs and symptoms 
[6]. These findings, in contrast to the workflow suggested by Me-
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hta et al. [2], encourage the use of composite resin for VDI as an 
alternative to occlusal splint. Although DSD was employed in our 
study, an entirely digital workflow using 3D DSD, 3D printed digi-
tally waxed up models may have improved the results [7-9]. Cattoni 
et al. suggested that merging extra-oral and intra-oral photographs 
of the patient with the STL file of the digital intra-oral impression 
or the scanned articulated models can convert 2D into 3D-DSD [7]. 
3D-DSD approach can be used in the fabrication of waxed up artic-
ulated models, provisional restorations or indirect composite res-
torations [8,10]. Another limitation of our study is the short-term 
follow-up period. 

Conclusion

Direct composite resin may be very promising for VDI instead 
of occlusal splint, in patients with severe wear, in terms of decreas-
ing treatment time and cost and more accurate testing of the raised 
occlusal vertical dimension. DSD can be of great help for either an-
alogue or digital waxing-up as well as powerful demonstrating tool 
to the patient. Well-designed clinical trials are required to validate 
these findings.
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