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Abstract
The objective of the research was to study and assess the quality of prosthetic treatment using aesthetic fixed restorations.
Materials and methods. The study included 79 patients without a comorbidity who underwent prosthetic rehabilitation. All
the patients were divided into 3 groups: Group I included 25 patients with metal-plastic restorations; Group II comprised 34
patients with porcelain-fused-to-metal restorations; Group III consisted of 20 patients with a combined occlusal surface of
prosthetic restorations. The patients were observed 6 months after prosthetic repair. Only patients with single molar and
premolar crowns were examined. Bridge prostheses were not taken into account in order to eliminate the effect of masticatory
force redistribution on the abutment crowns.
Results. In Group I, 11 (44%) patients were satisfied with the results of prosthetic treatment. In Group II, 25 (78.12%)
patients reported that they were satisfied with their treatment. In Group III, there were 17 (85%) patients satisfied with their
outcome. However, the patients’ complaints are often subjective and do not fully reflect the objective state of the dentoalveolar
system. An objective examination revealed that in indirect restorations, marginal periodontium pathology is typical.
Conclusions. Aesthetic fixed restorations with a combined occlusal surface have demonstrated good clinical results, even at
long-term follow-up. Combining positive properties of two different construction materials, namely zirconium dioxide and
ceramics, they reduce the risk of complications such as marginal periodontium pathology and chipping along the occlusal
surface as well as contribute to minimal abrasion of the occlusal surfaces of the antagonistic teeth. We cannot recommend
metal-plastic restorations due to their low clinical effectiveness, poor aesthetic qualities as well as a high level of marginal
periodontium pathology.
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Problem statement and analysis of the
recent research

The need for prosthetic care in Ukraine remains very high
[1, 2]; it has been estimated that the need for prosthetic care
among Ukrainian population constitutes 70 to 90%. Fixed
restorations used in case of dental caries and its complications,
periodontal tissue pathology, various traumas and increased
number of the extracted teeth comprise the largest proportion
of the need for prosthetic care [3].

Using a wide range of construction materials, modern
dentistry is able to almost completely solve both functional
and aesthetic problems caused by dental hard tissue defects.

Among combined aesthetic fixed restorations, porcelain-
fused-to-metal restorations as well as zirconia-based metal-
free restorations are the most common. It is worth noting that
pressable ceramic restorations are in great popularity.

In our previous paper, fixed prosthetic restorations with a
combined occlusal surface which combine the properties of
zirconium dioxide as well as ceramics were proposed. We
proposed the design of a fixed prosthesis where the framework
and the occlusal surface were made of zirconium dioxide and

all the other surfaces were veneered with ceramics in order to
achieve the highest aesthetic effect.

Fig. 1 represents a schematic illustration of the proposed
fixed prosthesis.

The framework and the occlusal surface (2) are made of
zirconium dioxide. All the other surfaces (1) are veneered
with ceramics for achieving a high aesthetic effect. The use
of zirconium dioxide having high biological, physical and

Figure 1. Schematic illustration of the proposed fixed
prosthesis
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tribological properties in load-bearing areas contributes to
more qualitative and longer wear of fixed restorations while
ceramic veneering provides high aesthetic characteristics of
prosthetic restoration.

The interocclusal spaces between the antagonistic teeth
made of homogenous material - zirconium dioxide, do not
consist of two construction materials, namely ceramics and
zirconium dioxide thereby preventing chipping along the oc-
clusal surface. Moreover, in veneering zirconium dioxide with
ceramics, between two materials, there is no chemical bonding
resulting in a sharp reduction in the strength characteristics of
orthopedic prostheses.

Another important advantage of the proposed fixed pros-
thesis is the need for minor preparation of hard dental tissues
as compared to other types of orthopedic restorations. In
manufacturing prosthetic restoration with ceramic veneering,
the required thickness of hard dental tissue removal is 1.4
mm, whereas in preparing the dental stump for the proposed
fixed prosthesis, it is 0.4 mm only. Moreover, there is no
need in premature contact grinding due to a high accuracy
of the occlusal surface manufacturing as the occlusal surface
is modelled in specialized software environment considering
single-point occlusal contacts.

However, despite a high quality of construction materials
and technologies used in prosthetic dentistry, the incidence
of complications remains high. They are often the results of
errors occurring during the stages of planning, manufacture
and fixation of indirect restorations. However, a significant
proportion of complications are associated with biological,
technological, physical, tribological and other properties of
construction materials.

The objective of the research was to study and assess the
quality of prosthetic treatment using aesthetic fixed restora-
tions.

1. Materials and methods
The study included 79 patients without a comorbidity who
underwent prosthetic rehabilitation. All the patients were
divided into 3 groups:

• Group I included 25 patients with metal-plastic restora-
tions;

• Group II comprised 34 patients with porcelain-fused-
to-metal restorations;

• Group III consisted of 20 patients with a combined
occlusal surface of prosthetic restorations.

The patients were observed 6 months after prosthetic re-
pair. Only patients with single molar and premolar crowns
were examined. Bridge prostheses were not considered to
eliminate the effect of masticatory force redistribution on the
abutment crowns. The examination included taking the pa-
tient’s complaints and anamnesis as well as the inspection of
prosthetic restorations (colour, metric parameters, the pres-
ence of gingival recession).

The marginal adaptation was assessed applying the Ryakhovskiy’s
method by measuring the gap between the crown and hard
dental tissues by means of a dental probe [4].

Gingival recession was determined according to the method
proposed by Miller (1985) by means of a periodontal probe.
The depth and width of gingival recession as well as its extent
served as criteria.

The papillary-marginal-alveolar (PMA) index was used
for index estimation of oral health status. The patients’ sub-
jective impressions were considered as well.

The results were statistically processed using the Student-
Fisher’s t distribution; the results were considered statistically
significant at p<0.05.

2. Results
In Group I, 11 (44%) patients were satisfied with the results
of prosthetic treatment. 13 (92.85%) patients complained of
the occlusal surface abrasion; 8 (57%) patients complained
of tooth discoloration; 5 (35.7%) patients complained of the
discrepancy between the coronal edge and the gingival margin.

In Group II, 25 (78.12%) patients reported that they were
satisfied with their treatment. 9 patients were unsatisfied
mainly due to aesthetic problems: 8 (88.8%) patients com-
plained of tooth discoloration; in 3 (33.3%) patients ceramic
chipping was seen; in 4 (44.4%) patients, gingival recession
was observed. It should be noted that 5 (55.5%) patients re-
ported the abrasion of enamel or composite crowns on the
antagonistic teeth.

In Group III, there were 17 (85%) patients satisfied with
their outcome. Among 3 (15%) dissatisfied patients, 2 (66.6%)
patients complained of tooth discoloration and 1 (33.3%) pa-
tient had gingival recession.

However, the patients’ complaints are often subjective and
do not fully reflect the objective state of the dentoalveolar
system.

An objective examination revealed that in indirect restora-
tions, marginal periodontium pathology is typical. In Group I,
in 60% of patients, gingivitis was detected, while in 12% of
patients, gingival recession was seen. In Group 2, in 44% of
cases, gingivitis was observed, whereas gingival recession was
found in 8.8% of cases. In Group III, 25% of patients suffered
from gingivitis and 5% of patients had gingival recession.

3. Conclusions
Aesthetic fixed restorations with a combined occlusal surface
have demonstrated good clinical results, even at long-term
follow-up. Combining positive properties of two different
construction materials, namely zirconium dioxide and ceram-
ics, they reduce the risk of complications such as marginal
periodontium pathology and chipping along the occlusal sur-
face as well as contribute to minimal abrasion of the occlusal
surfaces of the antagonistic teeth.

We cannot recommend metal-plastic restorations due to
their low clinical effectiveness, poor aesthetic qualities as well
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as a high level of marginal periodontium pathology.

4. Prospects for further research
The study indicated the need for further investigation of re-
mote clinical results of using aesthetic fixed restorations with
a combined occlusal surface.
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