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Abstract
Rehabilitation of a patient with moderate attrition after restoring his vertical dimension is a complex procedure.
Therefore, the vertical dimension should be assessed in such a case. This clinical report describes the full-mouth
rehabilitation of an elderly patient who was clinically monitored for 30 months to evaluate his adaptation to a removable
occlusal splint to restore his vertical dimension. Provisional restorations were then cemented to evaluate the aesthetic and
functional outcome to the new occlusion for a time period. Metal ceramic prostheses were cemented. The patient’s
tolerance to changes in the existing occlusion was confirmed before proceeding to the next steps. During follow-up visits,
the patient’s family reported a marked improvement in his facial appearance, dental aesthetics, speech articulation, and
social life.
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INTRODUCTION
Restoration of attrite dentition and missing
teeth using cemented metal-ceramic (MC) fixed
prostheses is a challenge to dentists and dental
technicians. Cemented prostheses offer excellent
satisfaction for patients and dentists. Installation of
cemented prostheses improves patients’ dentition from
being unhealthy and unattractive with poor performance
into a comfortable and healthy occlusion capable of
years of additional services. In addition, it enhances
aesthetics, resulting in positive psychosocial changes
among patients [1, 2].
Moderate dental attrition must be carefully
attended to because it not only affects aesthetics but
also causes psychological stress to the affected patient.
Moreover, it may result in chewing difficulty,
temporomandibular joint problems, headaches, pain,
and facial collapse. The causes of attrite dentation
should be established and managed before any attempt
is made to restore it. Attrition may be a result of
chemical or mechanical tooth wear or a combination of
various factors [3].

teeth. Their popularity may be attributed to their clinical
durability, oral biocompatibility, and acceptable
aesthetics [4]. According to previous studies, the halflife of relatively extensive MC-cemented fixed dental
prostheses with proper design is about 15 years [1, 5,
6].
Full-mouth rehabilitation (FMR) involving full
arch preparations, impressions, and provisional
restorations is regarded as a simultaneous
reconstruction. A variety of techniques may be used in
simultaneous reconstructions to obtain complete arch
dies and mounted casts. These techniques assist in
concomitant laboratory construction of the restoration
[1, 2, 7].

Many treatment modalities can be applied for
restorations in patients who have lost either maxillary or
mandibular teeth, unilaterally or bilaterally, in the
presence of attrition in their dentition. Compliance
improves when the prosthesis meets the aesthetic
requirements of the patient and shows biocompatibility
with the oral environment [8]. Patients who take their
medicines regularly and properly can be treated as the
control. This clinical case report describes a full-mouth
For many years, fixed MC prostheses have
dental rehabilitation using MC prostheses of a
been the most widely used prosthetics for restoring
controlled medically compromised elderly male patient
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diagnosed with missing teeth and moderate attrite
dentition.

CASE REPORT
Personal Data
A 56-year-old male patient reported to the
comprehensive care clinic of the College of Dentistry,
Jazan University, Kingdom of Saudi Arabia. His main
complaints were his small discolored frontal teeth. He
consulted to restore his missing and decayed teeth. A
multidisciplinary team consisting of a prosthodontist,
periodontist, endodontist, and dental ceramist was
consulted. He was hypertensive and asthmatic under
regular medication. He had several dental treatments in
the previous years. The patient did not smoke but did
not brush his teeth. Instead, he used miswak to clean his
teeth.
Oral and Radiographic Examination
Extraoral examination revealed a symmetrical
face; his lip size and position were normal and
competent, and no abnormal findings were observed
concerning muscle palpation and soft tissues. Intraoral
examination revealed chronic generalized gingivitis and
attrition of most teeth. It was severe in maxillary central
and lateral teeth. This attrition resulted in slight loss of
vertical dimensions and incisal guidance. All teeth were
present except numbers 18, 14, 28, 37, and 48. He
exhibited Class III molar relationship and group
function in both sides. Hard tissue examination revealed
caries in teeth numbers 17, 12, 22, 23, 44, 45, 46, and
47. Tooth number 24 was missing, and fractured tooth
number 15 and missing tooth number 36 had been
replaced by three united bridges and showed overall
generalized attrition (Figs 1A–1E). The panoramic,
preapical, and bitewing radiographic interpretation
showed mild bone loss, normal anatomy, and position
of the condyle of glenoid fossa on both sides. Previous
poor RCT in relation to tooth number 15, restoration of
tooth number 27, and three-unit MC bridges was
present in the mandibular right side (Figs 1F and 1G).
The general dental chart is presented in Fig-2A.
Periodontal propping and pocket depth were recorded
(Fig-2B), with both dental plaque and calculus present.
The patient diagnosis was chronic generalized gingivitis
and generalized attrition; tooth number 23 showed a
necrotic pulp with asymptomatic apical periodontitis,
and multiple carious teeth were found in both arches.
Treatment Outlines and Options
The ideal treatment option is presented in Fig3A. The treatment plan developed for the patient is
presented in Fig-3B. The whole treatment steps were
conducted in four phases according to Rosenstiel et al.,
[9] and lasted about 3.5 months. The treatment steps
were as follows:
Phase I or disease control; Maxillary and
mandibular alginate impression and face bow recording
of the relation of both arches were conducted. Those

casts were mounted on a semi-adjustable Whip-Mix
articulator (Waterpik Technologies, Fort Collins, Co,
USA) after face bow (Hanau Spring bow) transfer and
bite registration through centric and protrusive
interocclusal record (Figs 4A–4D). In addition, oral
hygiene instruction and motivation, as well as gross
scaling and root planning, were performed during
different appointments. Excavation of caries and
permanent composite restoration were performed for
many teeth in both arches using composite resin (TerticN-Ceramic, Ivoclar Vivaden).
Phase II or surgical phase; Extraction of teeth
numbers 17 and 15 was performed. Root canal
treatments for teeth numbers 11, 21, 23, 31, 32, 41, and
42 using glass fiber posts and composite core were
conducted, followed by final coronal restorations.
Crown lengthening was performed for maxillary and
mandibular anterior teeth (Figs 5A and 5B). An
occlusal splint was fabricated and adapted to the
patient’s maxillary teeth (Fig-5C).
Phase III or rehabilitation phase; All teeth
were prepared to receive an MC prosthesis in the form
of either separated crowns or a bridge (Figs 6A and
6B). The maxillary and mandibular final impressions
were obtained using an addition silicone (Virtual
Ivoclar Vivadent, Lichtenstein) with double mixing
techniques (Figs 6C and 6D). At the end of this phase
and at this clinical setting, the provisional crowns and
bridges were constructed (Success SD, Promedica
Neumunster, Germany) and then cemented (Fig-6E)
with temporary cementation (Temp-Bond NT, Italy).
The final impressions were poured, and dies were made
and detached (Figs 7A and 7B). Wax up of the metal
coping and metal casting was performed from a nickel
chromium casting alloy (Wiron 99, Bego, Germany)
following the manufacturer’s instruction and
conventional laboratory procedure (Figs 7C–7F). The
metal copings were fitted in the patient’s mouth (Figs
7G–7I). During this clinical step, a shade selection
(2M2 - 3D master, shade guide) was carried out for
ceramic build up (Figs 7G–7I). At the next
appointment, porcelain try-in and occlusal adjustment
during centric and eccentric movements were checked
and performed, and all prostheses were glazed. The
occlusion was adjusted at group function in both sides
and then cemented with modified glass ionomer cement
(Relaxy, 3M ESPE, Germany; Figs 8A–8D). Postoperative radiographs were obtained (Figs 8E and 8F).

Phase IV or maintenance phase; The patient
was motivated for oral hygiene maintenance, and
check-up appointments were made at different time
periods. During those visits, he was extremely satisfied
with the final restorations. The 30-month postoperative
follow-up appointments demonstrated excellent stability
of the restorations, and the patient was free from pain or
discomfort with no evidence of jaw discomfort. Positive
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psychosocial changes in the patient’s life were
conveyed by his wife, sons, and colleagues, as shown in

his postoperative intraoral and extraoral views (Figs
9A–9D).

Fig-1: Preoperative intraoral views (A–E); Radiographic views (F and G).

Fig-2: General dental chart (A); Periodontal chart (B)

Fig-3: Treatment options (A); Selected treatment (B)
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Fig-4: Face bow transfer (A); Mounting casts on articulator with programing (A–D)

Fig-5: Maxillary and mandibular crown lengthening (A and B); Occlusal splint in place (C)

Fig-6: Teeth preparation with retraction cords (A and B); Final impression (C and D); Cemented provisional
prostheses (E)
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Fig-7: Maxillary and mandibular casts with dies (A and B); During metal try-in (C–F); Finished metal ceramic
prostheses (G–I)

Fig-8: Intraoral views of the cemented metal ceramic prostheses (A–D); Radiographic view of cemented
restorations (E and F)

Fig-9: Pre- and post-intraoral views (A and B); Extraoral views (C and D)
DISCUSSION AND CLINICAL SIGNIFICANCE
FMR restores teeth, bite, and muscles to their
original healthy conditions. It helps create a smile that
is not only aesthetically pleasing but also functionally
comfortable [10]. Rehabilitation of an elderly patient
with severely worn dentition after restoring the vertical
dimension is a complex procedure. Thus, the vertical
dimension should be assessed in such a case. Tolerance
to changes in the vertical dimension of occlusion must

be confirmed. Articulated study casts and a diagnostic
wax up can provide necessary information for
evaluating treatment options [1].
The systematic approach for FMR involves
several phases. During the diagnostic phase, tolerance
toward an increase in occlusal vertical dimensions by
using splints is determined. The patient’s mental
attitude and motivation should also be evaluated. In the
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preparatory phase, an oral hygiene maintenance
program and an endodontic treatment plan for tooth
diseases and other existing ailments must be developed.
In the restorative phase, full-mouth MC crowns are
constructed and cemented. In the maintenance phase, all
crowns are evaluated at different periods to check
prognosis. Moreover, any improvement in the
psychological state of the patient should be recorded.
We followed these steps in treating our case [9].
Moderate attrition is a result of chemical or
mechanical tooth wear or a combination of various
factors [11]. The clinical management of aesthetically
demanding,
complex
practical
prosthodontic
rehabilitation is a challenge. Accurate diagnosis,
appropriate treatment planning, prudent selection of
materials, and proper treatment execution are essential
for a successful treatment outcome over a long period
[6, 12].
Depending on the degree of tooth attrition,
FMR can be accomplished by conservative composite
restorations, resin-bonded ceramic crowns, and postcore and cast restorations [13]. In our case, a
conservative composite restoration could not be
performed because the remaining tooth structures were
sufficient for teeth preparation. Moreover, implants
could have been used to replace the missing teeth, but
our patient had financial constraints and was unwilling
to undergo extensive surgical procedures.
MC is still the most widely performed
technique for replacing missing tooth/teeth in most
clinical conditions. It fulfills the requirements provided
by ANSI/ADA Standard No-38 [14]: these
requirements are strength of the materials used,
familiarity of dental technicians with the technique,
biocompatibility, reasonable price, durability, and
aesthetic acceptability.
The clinical follow up for this case was more
than 2 years. The patient was satisfied with the
reconstruction in terms of aesthetics and function. The
same outcome was achieved by those followed up their
cases for a year or more [1, 8, 11, 15, 16].
The management of attrite dentition using FM
cemented MC prostheses is complex. Attrite dentition is
among the most difficult cases to rehabilitate. Proper
assessment of the occlusion dimension is important, and
an accurate treatment plan is required in each step for
each individual case. Wearing of occlusal splint,
followed by temporary cemented FM provisional
prosthesis can provide important information to ensure
the success of the selected treatment option. In our case,
tolerance to minor changes in VDO was confirmed with
clinical evaluation of the patient after having worn a
diagnostic splint and provisional prosthesis.

CONCLUSION
An ideal aesthetic treatment plan attempts to
achieve perfection in every way. A range of treatment
options must be reviewed to achieve an aesthetic smile
and proper function while maintaining a healthy oral
environment. Recognizing that form follows function
and that the anterior teeth play a vital role in
maintaining oral health are paramount. In this clinical
report, raising VDO using a removable occlusal splint
followed by MC restorations was based on accurate
diagnosis to ensure the successful FMR for moderate
attrite dentition.
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