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Abstract

Preservation and restoration of dental health of patients is achieved by early detection and
treatment of diseases, finding ways of individual prevention, detection and elimination of risk
factors for their development. The amount of materials significantly increased used to restore the
integrity of teeth and dentition. Among them are dental materials for permanent fixation of
indirect non-removable restorations. The material is used to fill the space between the inner
surface of the artificial structure and the support element. This helps to mechanically fix the
restoration in place to prevent its displacement during chewing. The correct choice of dental

material for permanent fixation is an important decision and will determine the long-term success
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of permanent restorations. The aim of the study is to analyze the durability using non-removable
structures of dentures mounted on different glass ionomer cements.

Keywords: glass ionomer cement; fixation; non-removable dentures; hard tissues of
the supporting teeth.

Introduction. Restoring and improving the quality of life and dental health of the
population is approximately 80-90% of the adult population [1, 2]. From the studies of various
authors, it is known that the restoration of the integrity of the dentition contributes not only to the
normalization of the maxillofacial apparatus, anatomical and morphological relationships and
aesthetic norms, but also prevention of gastrointestinal diseases and psychoemotional state of the
patient [3, 4]. The quality of orthopedic treatment of dental defects and limited dentition defects
depends on many factors [5, 6].

The constant increase in the quantity of materials used to restore the integrity of teeth and
dentition has increased significantly in recent decades [7]. Dental materials for permanent
fixation of indirect restorations are also being developed. The main function of this material is to
fill the gaps between the inner surface of the artificial structure and the supporting element and
mechanically fix the restoration in place to prevent its displacement during chewing [8, 9, 10].
The correct choice of dental material for permanent fixation is an important decision and will
determine the long-term success of fixed restorations [11].

In recent years, many fixing materials and dental cements have been introduced that have
clinically better characteristics than existing materials due to improved characteristics.
Previously, the choice was easy due to the presence of only one material for fixation - zinc-
phosphate cement [12].

Now choosing the optimal fixing cement can be quite difficult even for the most
experienced clinician. Restorations of metal, metal-fused porcelain, low- and high-strength
ceramics require a balanced approach, and the right choice of cement should be based on
knowledge of physical properties, biological properties and other properties as restoration
materials [13].

The aim of the study. Analyze the durability of the usage of fixed structures of dentures

fixed on different glass ionomer cements.
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Materials and methods. Our study was conducted on the Department of Orthopedic
Dentistry on the University Dental Center of Kharkiv National Medical University. Fifty patients
were examined and treated. Fixed prostheses (50 non-removable dentures) were made for them
using traditional methods, including: single crowns (stamped, cast, metal-ceramic), pin designs
(metal) and dental bridges (stamped-soldered, cast, combined). Patients were divided into three
clinical groups depending on the dental material used for permanent fixation. The first group
included patients with non-removable dentures fixed by the group of glass ionomer cements
based on a mixture of carboxylic and maleic acids (3M ESPE, Germany - GIC based on CMA),
in the second group used material obtained by mixing on a homopolymer of acrylic and tartaric
acid (SDI Limited, Australia - GIC based on ATA), in group Il used new proposed glass
ionomer cement obtained by mixing polycarboxylic and 2,3-dihydroxybutadione acids (JSC
"Stoma”, Ukraine - GIC based on PCTA)

Results and discussion. The obtained results of comparison of indicators of PMA index
(in Parma modification) in group | in 7 days after fixing 41.34 (3.41) % in comparison with PMA
index in 6 months 54.29 (4.18) % indicate reliability of results (p<0.05) (Table 1).

Comparison of the PMA index in patients of group 11 7 days after fixation 48.27 (3.72) %
indicates the inaccuracy of values (p>0.05), compared with the PMA index for six months in
patients of group Il was 51.91 (6.23) %, indicating the inaccuracy of the results (p>0.05),
compared with data after 12 months 48.76 (4.08) %.

Determination of the marginal periodontal inflammation index in patients of group 111 for
7 days of use of fixed dentures 32.75 (2.39) % with data after 6 months in patients of group Il1
PMA index was 42.14 (3.15) %, which indicates on the reliability (p<0.05) of the data. After 12
months of using non-removable dentures in patients of group 111, the index of inflammation of the
marginal periodontium was 39.19 (3.17) %, which has no significant difference (p>0.05) (Fig. 1).

The mismatch of the marginal fit of non-removable dentures 7 days after fixation in
patients of group | revealed about 1 structure 6.67 (1.47) % of the total in the group, indicating
the reliability of the values (p<0,01) when comparing the data review of this group after 6
months, the figure 46.67 (5.37) % was 7 non-removable dentures. In group Il, this phenomenon
was detected in 4 fixed dentures,26.67 (1.82) %, which is slightly different from the figure for 7
days, which rocked 3 fixed dentures 20.00 (2.42) % and has an inaccurate value (p>0.05).
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Table 1

Indicators of criteria for assessing the quality of fixation of non-removable dentures

for a certain period of usage

Clinical Criteria evaluation
Review group of Violation |Violation of the Permanent
deadline patients PMA of the marginal| stability of the Changes of fixation without
index fi color ) s
it dentures violations
| 4134 1  [6.67 2  [13.33 - b 12 |80.00
(n-15)  |(3.41)* (1.47)% (1.32)% (4.18)%
Zifiiést?]';ter T 4827 B 2000 2 1333 | | 10 [66.67
denture (n-15)  |(3.72) (2.42) (2.12)% (5.31)%*
10 3231 [1 [5.00 - - 1 [5.00 (18  [90.00
(n-20)  |(2.39) (0.62) (1.42)! (5.21)"
Total 50 5 4 1 40
[ 5429 |7 146.67 4 26.67 2 [13.33 P 13.33
(n-15)  |(4.08) (5.37) (3.41) (2.68)¢ (1.84)
?.Qr?gtt?fé after |, 5101 14 12667 5 B333 14 12667 2  113.33
denture (n-15)  |(6.23) (4.82) (4.27)% (2.13) (1.53)%?
10 42.14 |4 [20.00 2  [10.00 2 [10.00 [12  |60.00
(n-20)  |(3.15) (2.54) (2.24) (1.47) (5.38)
Total 50 15 11 8 16
[ 4352 5 [33.33 3 [20.00 2 [1333 5 33.33d
(n-15)  |(3.02) (3.68) (1.53) (3.41) (4.67)%
;ﬁerp%r)‘(tlrr‘]z el 4876 6 40.00 |2 1333 |3 [2000 4  [26.67
entures (n-15)  |(4.08) (3.87) (2.37) (4.28) (3.62)
10 39.19 3 [15.00 3 [15.00 2 [10.00 [12  |60.00
(n-20)  |(3.17) (3.16) (2.07) (1.56) (3.87)
Total 50 14 8 7 21

al - significant differences in group | between 7 days and 6 months at the level of p <= 0.05
a2 - significant differences in group | between 6 and 12 months at the level of p <= 0.05

b1 - significant differences in group Il between 7 days and 6 months at the level of p <= 0.05
b2 - significant differences in group Il between 6 and 12 months at the level of p <= 0.05

cl - significant differences in group 111 between 7 days and 6 months at the level of p <= 0.05
c2 - significant differences in group 111 between 6 and 12 months at the level of p <= 0.05

d1 - significant differences in group I between 7 days and 6 months at the level of p <= 0,01
d2 - significant differences in group | between 6 and 12 months at the level of p <= 0.01

el - significant differences in group Il between 7 days and 6 months at the level of p <= 0.01
e2 - significant differences in group 11 between 6 and 12 months at the level of p <= 0.01

f1 - significant differences in group Il between 7 days and 6 months at the level of p <= 0.01
f2- significant differences in group Il between 6 and 12 months at the level of p <= 0.01
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Fig. 1. PMA index in comparison between indicators for 7 days and 6 months after
fixation of non-removable dentures

In patients of group Il violation of the marginal fit during the first 7 days after fixation
was observed in 1 design of the denture 5.00 (0.62) %, and after 6 months these data 20.00 (2.54)
%, which indicates the reliability (p<0.01) results (fig. 2).
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Fig. 2. Comparison of the indicators of the marginal fit of the fixed dentures between the data

for 7 days and 6 months after fixation
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Violation of dentures stability after 7 days was found in patient’s group I in about 2 fixed
prostheses 13.33 (1.32) %, and after 6 months - in 4 structures 26.67 (3.41) %, which indicates
the reliability (p<0.01). In the second group for the first 7 days was observed in 2 constructions
13.33 (2.12) %, which from 6 monthly 33.33 (7.27) %, which indicates 5 units, indicates the
reliability of the aggregates (p<0.01). Patients of group Il of the violation of stability were
observed about 2 fixed prostheses 10.00 (2.24) % in contrast to the data for 7 days when this
indicator was not in this group at all.

The changes in the color of dentures was observed only in group Il of patients 5.00
(1.42) % during the first 7 days, and after 6 months 10.00 (1.47) %, which indicates the reliability
(p<0.05) data, in contrast to groups | and Il. After 6 months of usage, this indicator was noted in
group I - 2 prostheses 13.33 (2.68) %, and in group Il 4 prostheses 54.29 (4.08) % (fig. 3).
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Fig. 3. Comparison of the stability of the fixed dentures over a period between 7 days and 6

months after permanent fixation

There were fixed dentures without violation of permanent fixation. During the first 7 days
these fixed prostheses were observed in group | - 12 patients 80.00 (4.18) %, after 6 months in
this group of patients were observed - 2 units 13.33 (1.84) %, which indicates reliable values
(p<0.01) (fig. 4).
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Fig. 4. Comparison of the changes in the color of fixed dentures over a period between

7 days and 6 months after permanent fixation

For 7 days after fixation in patients of the Il group of structures without violation of
fixation was 10 non-removable dentures 66.67 (5.31) %, for 6 months it is 2 non-removable
dentures 13.33 (1.53) %, the results obtained indicate reliability (p<0.01). In patients of group IlI,
18 constructions 90.00 (5.21) % were noted for the first 7 days, but after 6 months of use the
indicator had 12 fixed dentures 60.00 (5.38) % and indicated significant (p <0.01) results (fig. 5).
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Fig. 5. Comparison of indicators of “dentures without violation of fixation” over a period

between 7 days and 6 months after permanent fixation
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At the planned examination of patients after 12 months (Table 1) after the fixation of
fixed dentures in the objective examination showed a decrease in the PMA index in group | of
patients 43.52 (3.02) % in contrast to the 6-month rate 54.29 (4.08) %, indicating the reliability of
the population (p<0.05), in group Il inflammation of the marginal periodontium was small 48.76
(3.72)%, and indicated inaccuracy of data (p>0.05), according to preliminary results 51.91
(6.23)% (fig. 6).

54.29 51.91
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Fig. 6. PMA index of comparison over a period between 6 and 12 months after permanent

fixation of non-removable dentures

In patients of group 11, this indicator for 12 months had an indicator 39.19 (3.17) % and
indicated the insignificance (p>0.05) of the results obtained compared with 6-month data 42.14
(3.15) %.

Criterion of marginal fit of fixed dentures after a year of usage was violated in group | of
patients - about 5 constructions 33.6 (3.18) %, but for a 6-month period it was found -7 units 46.6
(5.37) %, which indicates the reliability of (p<0.05) the results (fig. 7).
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Fig. 7. Comparison of the indicators of violation of the marginal fit of the fixed dentures over a

period between 6 and 12 months after fixation

The marginal fit in group Il was broken in 4 units 26.67 (1.82) % for a 6-month period
and about 6 fixed dentures 40.00 (3.87) % after 12 months of usage and indicates the reliability
of the statistics (p<0.05) (fig. 7).

When examining patients of group Il1l, this deficiency was found in 3 units 15.00 (3.16)
%, which differs slightly from the 12-month results of 4 fixed dentures 20.00 (2.42) % and
indicates the inaccuracy of statistical indicators (p>0.05). Violation of the stability of the fixed
dentures in group | was observed in 12 months in 3 units 20.0 (1.53) %, which indicates the

inaccuracy of statistical results (p>0.05) compared with 6 months 26.67 (3.41) %.

M

| group Il group Il group

Violation of the stability of the dentures

6 months after fixation 12 months after fixation

Fig. 8. Comparison of the stability of the non-removable dentures over a period between 6 and 12

months after fixation
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Patients of group Il had violations of the stability of fixed dentures around 5 fixed
dentures 33.33 (3.87)% for 6 months of usage, and at examination, after 12 months the results
decreased and were around 2 units 13.33 (2.37) %, which has a significant difference (p<0.05) of
statistical results (fig.8). In group Ill, this indicator was in 3 fixed orthopedic designs15.00 (2.07)
% and had an insignificant (p>0.05) difference with the indicator of this group for 6 months
10.00 (2.24) %

During the intraoral examination, attention was paid to the change in color of the fixed
dentures (fig. 9).
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Fig. 9. The rate of change in color of fixed dental designs in comparison between 6 and 12

months after permanent fixation

The results obtained for the 12-month period did not differ significantly from the period
of usage of dentures for 6 months. In group I, the change of color was detected in 2 units 13.33
(2.68) % for 6 months and for a 12-month period - 2 non-removable dentures 13.33 (3.41) %, the
data of which do not in itself a significant difference (p>0.05).

This figure in patients of group Il for the six-month period was 26.67 (2.13) %, which
differs slightly from the figure for 12 months 20.00 (4.28) % and has an insignificant difference
with it (p>0.05).

In patients of the third experimental group there was a change in color for 6 months in 2
constructions 10.00 (1.47) % and for a 12-month period - 2 units 10.00 (1.56) %, which indicates
the inaccuracy of the data obtained (p> 0.05).
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In patients of group Il there were also 2 constructions for 6 months 13.33 (1.53) % and 4
26.67 (3.62) % for 12 months of use, which indicates the importance (p<0.05) data (fig. 10).
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Fig. 10. Comparison of the indicator "permanent fixation without violations", observation of the

period from 6 to 12 months after fixation

On the other hand, in patients of the third experimental group this indicator did not
change significantly during this period, so for a 6-month period of such constructions there were
12 units 60.00 (5.38) % and for a 12-month period, there were also 12 fixed dentures 60.0 (3.87)
%.

Conclusions. The choice of the appropriate dental material for permanent fixation of
fixed denture structures requires careful consideration, as it will depend on the ultimate success
of orthopedic treatment. The choice of fixing cement to be used for this restoration should be
based on basic knowledge of structural materials, type of indirect restoration, patient
requirements, knowledge and experience of the clinician.

The conducted clinical researches will allow to tell that the domestic glass ionomer
cement developed by us, in comparison with analogs has optimum clinical characteristics that

allows to recommend this material in daily practice of orthopedists.
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