
CLINICAL REPORT
This research
aAssistant Pr
bDistinguishe

538
Reducing the need to maintain fixed complete dentures by
providing gold occlusal surfaces: A clinical report

Faisal D. al-Qarni, BDS, MS, PhDa and Charles J. Goodacre, DDS, MSDb
ABSTRACT
The excessive occlusal wear of complete-arch implant-supported prostheses made with metal and
acrylic resin is a clinical complication that can require repeated maintenance in certain patients. A
patient who presented with moderate occlusal wear of the prosthetic teeth and substantial fracture
of the maxillary anterior acrylic resin base only 2 years after a previous replacement of the acrylic
resin base and denture teeth is described. Because of the patient’s history and existing wear, both
the maxillary and mandibular prostheses were repaired by replacing the acrylic resin bases and
resin denture teeth but with the addition of cast gold occlusal surfaces on the posterior
prosthetic teeth. The provided treatment helped this patient, who was likely to need more
frequent maintenance visits in the future because of his history of accelerated occlusal wear and
increased occlusal force. (J Prosthet Dent 2022;127:538-41)
Complete-arch fixed dental
prostheses have been provided
with long-term successful
outcomes since the introduc-
tion of osseointegrated
implants to rehabilitate
completely edentulous pa-
tients.1-4 Such prostheses have
traditionally been made by
using metal alloy frameworks
with acrylic resin superstruc-
Figure 1. Intraoral view of fractured maxillary fixed implant-supported
complete denture.
tures that incorporate artificial denture teeth.1,5,6 This
design has been used successfully for over 25 years and is
straightforward, can be easily repaired, and is familiar to
most clinicians.7,8 However, the design possesses some
time-dependent complications, including dislodgement
of denture teeth from the base, occlusal wear, and acrylic
resin base fracture, sometimes requiring repeated repair
or replacement.7,8 More recently, other materials and
designs have been introduced, including zirconia with
low prosthetic failure rates being reported8,9 and a milled
titanium bar with a milled resin base and tooth
combination.

Patients such as the individual in this report can pre-
sent with frequent complications related to a metal and
acrylic resin prosthesis. Treatment options include
replacing the acrylic resin base and teeth,10 a process that
has been reported as needing to be done every few
years.11 Another option is to replace the prostheses with a
material that is more resistant to wear such as zirconia.8 In
this report, the selected treatment included replacement of
the acrylic resin base and teeth coupled with the use of
cast gold occlusal surfaces, similar to those previously
described for patients with removable prostheses.12,13
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Figure 2. Occlusal views of existing prosthesis showing moderate occlusal wear of denture teeth after only 2 years of function. A, Maxillary prosthesis.
B, Mandibular prosthesis.

Figure 3. Completed trial prostheses.
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treated with maxillary and mandibular implant-
supported fixed complete dentures about 5 years previ-
ously. After 3 years, he returned to the clinic complaining
of poor function because of worn denture teeth, at which
time the acrylic resin denture base and denture teeth
were replaced.

An extraoral examination revealed a square-
shaped face with a square gonial angle, indicative
of heavy occlusal force.14,15 Intraoral examination
reported a fractured anterior segment of the acrylic
resin denture base and denture teeth (Figs. 1 and 2)
together with a lack of posterior contacts because of
occlusal wear. The treatment options presented
included replacement of the entire prosthesis with
monolithic zirconia or replacement of the acrylic resin
denture base and denture teeth coupled with gold
onlays. The patient chose the second option because
of the lower cost.

The implant-supported prostheses were removed,
and maxillary and mandibular open-tray, implant-level
impressions were made with polyvinyl siloxane (EXAMIX
NDS PVS Material; GC America) after splinting the
impression copings with acrylic resin (PATTERN Resin
LS; GC America). Previously made complete dentures
were placed as interim prostheses after verifying their fit
and occlusion. Maxillary and mandibular casts were
poured in Type IV dental stone (ResinRock; Whip Mix
Corp) with an artificial soft tissue material (GI-Mask;
Coltène) around the implant analogs. Screw-retained
acrylic resin record bases and wax occlusion rims were
fabricated and modified to provide appropriate occlusal
plane, lip support, and occlusal vertical dimension
(OVD). A facebow and maxillomandibular relation re-
cords were obtained. After the definitive casts were
mounted, the denture teeth (BlueLine DCL; Ivoclar AG)
were arranged consistent with the contours of the
occlusion rims (Fig. 3). Trial prostheses were placed, and
esthetics, lip support, and OVD were verified. The
al-Qarni and Goodacre
prostheses were flasked, boiled-out, and processed with
a heat-activated acrylic resin (Lucitone 199; Dentsply
Sirona).

Acrylic resin denture teeth were prepared to provide
occlusal clearance of 2.0 mm followed by a preparation of
a slot in the central fissure and pinholes (Fig. 4). The
parallelism of all walls was verified on a dental surveyor.
All preparations were painted with a die lubricant (Ney
Die Lube; Dentsply Sirona) and waxed (Fig. 5) to achieve
mutually protected articulation. Wax segments were
invested and cast in Type III high noble casting alloy (Jel-
40; Jelenko Dental Alloys) and then cemented with a
resin cement (RelyX Unicem; 3M ESPE) (Fig. 6). The
prostheses were inserted, and the screws were tightened
to 35 Ncm according to the manufacturer’s instructions
(Fig. 7). The occlusion was evaluated and adjusted.
Screw-access channels were filled with Teflon tape and
flowable composite resin (Filtek; 3M ESPE), after which
postoperative instructions were provided. The patient
then presented for a 7-day recall appointment and re-
ported satisfactory outcomes.
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Figure 4. Completed preparations of acrylic resin denture teeth. A, Maxillary prosthesis. B, Mandibular prosthesis.

Figure 5. Anatomic contour waxed segments. A, Maxillary. B, Mandibular.

Figure 6. Gold alloy segments after cementation. A, Maxillary. B, Mandibular.
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DISCUSSION

Significant loss of occlusal surfaces because of wear can
negatively impact prosthesis outcome and reduce func-
tional efficiency through occlusal scheme alterations and/
THE JOURNAL OF PROSTHETIC DENTISTRY
or loss of OVD, with the rate of wear being influenced by
the type of material used and the patient’s functional and
parafunctional forces.11 The patient presented in this
report denied having parafunctional habits, but the pa-
tient’s sex and square-shaped face suggested that he was
al-Qarni and Goodacre



Figure 7. Intraoral view of definitive prostheses after placement.
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likely to have increased occlusal force.14,15 In addition,
the patient presented with significant occlusal wear and
loss of posterior contacts after only 2 years of service,
although the need for posterior teeth replacement is
more likely after 5 years of service.7

The recent developments with zirconia as an alter-
native material for complete-arch fixed implant-
supported prostheses offer multiple advantages,
including superior strength and wear resistance.8 How-
ever, the inability to repair fractures and difficulty in
adjustments have been reported disadvantages.8 For the
present patient, the choice of replacing the acrylic resin
and teeth along with the incorporation of gold occlusal
surfaces was selected as a predictable and more afford-
able option. Another alternative to gold occlusal surfaces
would be to fabricate the occlusal surfaces from lithium
disilicate or zirconia. The use of contemporary digital
technology to design and fabricate similar occlusal sur-
faces from various available materials warrants
investigation.

Limitations of using gold onlays include compromised
esthetics, and therefore, this type of prosthesis is not
suitable for esthetically demanding patients. However,
the design was not a concern for the present patient
because his main concern was long-term function.

SUMMARY

This clinical report describes the use of gold occlusal
surfaces on acrylic resin denture teeth for a patient who
al-Qarni and Goodacre
presented with significant wear of existing metal and
acrylic resin fixed complete dentures. This treatment is
particularly useful for patients with excessive functional
or parafunctional habits and minimal esthetic
requirements.
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