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Abstract

The aim of the study was to compare the obtained data of hard dental tissues destruction
indices with the corresponding indications for the choice of the method of treatment by
means of mathematical analysis. Materials & methods. 120 patients aged 20 to 55 were
examined and 358 teeth hard tissue defects were identified in them. The data of indices was
obtained and compared with the indications for orthopedic treatment according two indices
in the same clinical situation. Results. The study showed that the indices had different
meanings and different indications for treatment in the same situations. Such discrepancies
in indications for treatment indicate the subjective data of one of the indices, which does not
take into account the depth of destruction and the volume of the remaining natural tissue of
the teeth. Comparison of these indices showed different figures in the same clinical situation,
identifying corresponding incorrect indications for the choice of the design of the first
investigated index, as well as more accurate data of the proposed index. Conclusion. The
index assessment of hard dental tissues destruction serves as the main guideline for the
dentist when choosing a method for tooth restoration, and can be calculated using
photographs, scans and computer software.

Keywords: inlays, crown defect, index assessment, microprostheses, orthopedic treatment,

indications for tooth restoration method, tooth destruction.

Introduction

One of the main tasks of prosthetic dentistry
is to correct the choice of denture design. Dentists
must choose a method of restoration of tooth
destruction from the following: filling, inlay, veneer,
crown, pin construction. Often dentists unreaso-
nably expand the indications for the use of
composite restorations, which in the future leads
to the destruction of natural tooth tissues, and
violation of the warranty period [1, 2].

The main criteria for choosing a method of
tooth restoration are the degree of hard tissues
destruction, height, area and thickness of the tooth
walls, presence of pulp, direction of masticatory
pressure, material of the future structure, and the
method of artificial material for fixation [3-5].

It is very important to determine the extent
of the defect using different methods of tooth
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restoration (direct or indirect restoration) and the
material of restoration, for predicting the service
life of microprosthesis. Also, the composite
structure, which is formed when restoring the
integrity of the tooth, creates an inseparable
synthesis of "natural tooth and filling material”,
"tooth-inlay", "tooth-crown", etc. [6, 7].

All-ceramic inserts made in the laboratory by
injection molding or milling have been widely used
recently. The volume ratio of natural and artificial
tooth tissues determines the reliability for each
design and also determines the indication for a
particular method of tooth restoration [8, 9].

The development of adhesive systems in
dentistry has achieved some success, in
connection with which the need to completely
dissect all tooth surfaces under the full crown
has disappeared. The principle of biological
expediency and minimal invasion during tooth
preparation has gained new popularity in modern
dentistry. Partial orthopedic restorations, such as
half-crowns, overlays, equatorial and three-
quarter crowns, are increasingly used to preserve
natural tooth tissues [10—12].
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To assess the degree of hard tissues destruction
of'the lateral teeth, Milikevich proposed an index
of occlusal surface destruction of the tooth
(IOSD) in 1984 [13]. It is possible to use different
methods of IOSD assessment by Milikevich,
namely visual detection, by means of a graduated
dental mirror, on models of jaws, by means of a
transparent plate and a millimeter paper, and use
of photos of a tooth. Milikevich identified the
following indications for treatment:

I0SD — up to 0.4 — the defect is replaced by
direct restoration;

I0SD — from 0,4 to 0,6 — the defect is restored
by an inlay, onlay, and overlay;

I0SD - from 0.6 to 0.8 — restoration by
artificial crowns;

I0SD —from 0.8 to 1.0 —restoration by various
modifications of pin constructions.

However, the IOSD index has not been
widely used, due to inaccuracies, as in the process
of determining the degree of destruction and due
to not taking into account the volumetric
destruction [14].

The index of volumetric destruction of tooth
tissues (PORTZ) proposed by Yanishen and Golik
in 1997. It is calculated by the ratio of the volume
of destroyed tooth tissue to the volume of crown
tissue [15]. Identification of the destruction
degree by the index of volumetric destruction of
tooth tissues (PORTZ) is not only a diagnostic
test, but also a determining factor in choosing a
method of treatment (filling, tab, pin tooth and
artificial crown) to prevent further destruction of
the crown, tooth extraction [16].

To solve the problem of index assessment of
tooth destruction, it is advisable to use an optical
impression with subsequent mathematical analysis
of the three-dimensional image. It is also possible
to use a combination of digital and analog ap-
proaches, get prints, cast models, followed by
scanning. Such technologies for making dental
inlays have been used for a long time. The most
well-known computer technology for making tabs
is the "CEREC" method, which was developed
in 1980 by Morman and Brandestini. In addition
to the "CEREC" system, there are others, such
as "The Duret system" (developed in 1985 in
Grenoble, France). "The Minnesota system"
(developed by Kekon in 1986 at the University
of Minnesota, USA), "CAD/CAM" system Sopha
Bioconcept" developed in 1991 [17-20].

Given all the above, the definition of indications
for treatment, as well as the correct index
assessment of tooth destruction is still a topical
issue in dentistry.

2. Purposes, Subjects and Methods

2.1. Purpose of the study was to compare
the obtained data of dental hard tissues destruc-
tion indices and the corresponding indications for
the choice of the treatment method by means of
mathematical analysis.

2.2. Subjects & Methods

The study was conducted on the base of the
University Dental Center of Kharkiv National
Medical University. Among the examined 120 pa-
tients, 358 teeth with hard tissue defects were
identified.

The obtained indicators of the index of oc-
clusal surface destruction (IOSD) of the tooth
were compared, with the proposed index, as well
as the obtained indications for orthopedic
treatment according to the two indices in the same
clinical situation. Milikevich's IOSD index was
determined by obtaining a clinical photograph or
a screenshot of a digital impression from Exocad
(Version 3.0 Galway), followed by image pro-
cessing in ""Adobe Photoshop" graphics editor. The
display of the grid in the image included View —
Show — Grid. The image was unfolded and aligned
along the edges of the grid (Ctrl-A, Ctrl-T). The
areas of the cavity were marked with the letter
"II" in those squares where the area of the
destroyed tooth surface was much larger than
the preserved one. Calculation of the total area
of the occlusal surface, squares were taken into
account, where the tooth tissue occupied more
than a half of it. Then the number of these squares
with destruction was divided by the total number
of squares to receive the index. In our example
shown in Figure I, the total area of the occlusal
surface of the tooth was 28 squares, and the area
of the cavity comprised 13 squares. Thus, this
tooth had IOSD = 13: 28 = 0.46.
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Fig. 1. An example of IOSD calculation
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To increase the accuracy of the study it is
necessary to clarify some parameters used in the
calculation. The shape of the tooth is far from
the correct geometric. In this regard, calculations
should involve determination of the maximum and
minimum dimensions, followed by determination
of the average value. The occlusal surface and
the shape of the defect should be considered as a
geometric figure - an ellipse, and the tooth as an
elliptical cylinder. Given that the height of the tooth
crown and the depth of the cavity in most cases
do not match, we have proposed an index of
volumetric destruction of the clinical crown of the
tooth (IVDCC) (Fig. 2) which is calculated by
the formula:

rmax * rmin * (hmax + hmin)
IVDCC =

Rmax * Rmin * (Hmax + Hmin)

where r_— the maximum radius of the defect;
r . — the minimum radius of the defect;
R —maximum radius of the occlusal surface;
R . —minimum radius of the occlusal surface;

o — maximum depth of the defect cavity;

h . —the minimum depth of the defect cavity;
H__ — the maximum height of the clinical

crown of the tooth;
H . — the minimum height of the clinical

crown of the tooth.

IVDCC degree 2 from 0.2 to 0.55 — the defect
is replaced by a direct filling or indirect tab (inlay,
onlay, overlay);

IVDCC degree 3 from 0.55 to 0.75 — the
defect is replaced by artificial crowns or overlay;

IVDCC degree 4 from 0.75 to 1.0 — the defect
is replaced by various modifications of pin designs.

3. Results & Discussion

Among the examined 120 patients, 358 teeth
with hard tissue defects were identified. The two
indices were calculated for each tooth according
to the described methods. As a result, a significant
difference was found in the values and indications
for treatment among the compared indexes (Table).

There were 58 teeth with value <0.4 accor-
ding to the indications of IOSD, the method of
treatment of which should be a direct composite
restoration, while the index IVDCC with value
<0.2 revealed 141 cases, which should be restored
by dental fillings.

Among the indications for treatment with tabs
10SD 0.4-0.59 there were 105 teeth, and 124 cases
for IVDCC 0.2-0.55. Crowns according to IOSD
with data of 0.6—0.8 should be applied 133 times.
As for IVDCC with value of 0.55-0.74, there
were only 65 cases. Pin structures were indicated
62 times for IOSD 0.8-1.0, while for IVDCC
0.75-1.0 only 28 times.
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Fig. 2. A scheme of a tooth with designations for [IVDCC

A differentiated choice of a method of hard
dental tissues defect restoration involved determi-
nation of the following indications by [IVDCC:

IVDCC degree 1 to 0.2 — the defect is
replaced by direct filling;

The percentage of data obtained by the two
indices are presented in Figure 3.

The study showed different values and
different indications for treatment according to
IOSD and IVDCC in the same situations. Such

Data of the examined teeth according to the index assessment

Indications for treatment | The value Number Percentage The value Number Percentage
by the method of the IOSD | of teeth of the IVDCC | of teeth
Filling <0.4 58 16.2% <0.2 141 39.4%
Inlay, onlay (tabs) 0.4-0.59 105 29.3% 0.2-0.55 124 34.6%
Crowns, overlays 0.6-0.79 133 37.2% 0.55-0.74 65 18.1%
Pin designs 0.8-1.0 62 17.3% 0.75-1.0 28 7.8%
Total 358 100 358 100
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Indications for treatment by indices
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Fig. 3. Percentage of indications for treatment by indices

discrepancies of the indications indicate the
subjective data of IOSD, which does not take
into account the depth of destruction and the
volume of the remaining natural tooth tissues.

Let us consider a clinical situation that
demonstrates the inaccuracy of indications for
structures according to only one occlusal surface.

Calculation of IOSD of the clinical situation
of tooth 2.6, shown in Figure 4, is as follows:

I0SD =25:30=0.83 which means indications
for a pin design.

Fig. 4. Calculation of 10SD for 2.6 tooth

Let us consider the same clinical situation using
the IVDCC, calculating the minimum and maxi-
mum height, diameter of the defect and the tooth
(Fig. 5).

200 * 150 * (300 + 150)

IvDCC =
240 * 140 (460 + 360)

~ 0.49

As aresult, two indices in the same situation
have different values and indications, respectively.
The I0OSD recommend the pin design, and the
IVDCC indicate the production of the tab. Taking
into account presentation, tooth vitality, and

IVDCC data, the second option was chosen and
an overlay tab was created (Figure 6).

As discussed by Jason Smithson [21], there
will never be a completely black and white guide
to dental treatment, and grey areas will always
exist. As long as treatment is performed with
care, to a high standard and with a nod to the
underlying science, it will more than likely be
successful.

According to the Riccardo Ammannato [22],
it is necessary to take into account the principles
of bioeconomics (maximum conservation of
healthy tissue) and reinforcement of residual
dental structure. Depending on the strength of
enamel and dentin wear, the amount of caries,
and the size of existing restorations, different
treatment options can be applied to each tooth:
direct and indirect partial restorations, or full
crowns. The author believes that the index
technique is a fast and conservative approach for
the planning and management of a full-mouth
adhesive treatment in all cases of worn dentition.

As discussed by Mykyevych [23], high-
quality treatment of defects in the masticatory
group of teeth can be carried out by using a
clinically tested choice of restorative material and
method of restoration. According to him, the
results of the study of wear resistance and micro-
hardness of different dental materials are
contradictory and debatable due to different
methodological approaches to determining these
indicators.

Conclusion

Index scores showed differences in indi-
cations for treatment. Among the 358 examined
destroyed teeth, filling was required in 16.2% for
IOSD and in 39.4% for IVDCC. Tabs for IOSD
were indicated in 29.3% of cases, while for
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IVDCC is a more accurate index method for
choosing a method of tooth restoration, as it takes
into account the destruction of the tooth in all
planes. The comparison of these indices showed
different figures under the same clinical
conditions, indicating the corresponding incorrect
indications for the choice of the design by IOSD
according to Milikevich, as well as more accurate
data of IVDCC. The index assessment of hard
dental tissues destruction serves as the main
guideline for the dentist when choosing a method
for tooth restoration, and can be calculated using
photographs, scans and computer software.
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