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Abstract. Introduction. The most common method of restoring dental defects is fixed orthopedic structures,
their advantages are obvious: they restore the integrity of the dentition, aesthetics and its functioning. These structures
include veneers, crowns, inlays and bridges. Constructions are made in a laboratory method and are fixed in the oral
cavity on various cements, according to the indications of the manufacturing companies and ensure their functioning.
However, a significant complication is decementing of the restorative structure. To determine effective methods of pre-
vention of decementation, it is important to establish the prevalence of the aforementioned complication in the dynamics
of observation.

Purpose of research: to analyze the occurrence of decementation of fixed orthopedic structures in the residents
of the Transcarpathian region in the dynamics of observation.

Materials and methods. 720 patients of the “University Dental Polyclinic” LLC (Uzhhorod) with a history of
dental defects restored in various ways were subject to analysis. Fixation of fixed orthopedic structures was carried out
with Fuji Plus EWT (GC, Japan), which is a radiopaque reinforced glass ionomer cement for fixation with increased
working time. The assessment of the quality of the functioning of the inlays after 3, 5 and 7 years was carried out according
to the scale of the modified USPHS criteria. Dispensary examination of orthopedic structures was carried out 3, 5 and 7
years after their fixation.

The assessment of the state of the restorative fixed structure was carried out according to the following criteria:

1. Subjective evaluation by the patient, which included the patient's sensations, such as micromobility and ver-
tical mobility of the structure, unpleasant smell, which increases when chewing, pain sensations.

2. Visual inspection of the structure, the presence of chips of the facing material, changes in bite, mobility of the
structure, the presence of various forms of gingivitis (hypertrophic, fibrous).

3. X-ray diagnosis of the presence of root or crown caries, which are the support of a fixed orthopedic structure.

The distribution of decementations of various orthopedic structures during the specified observation periods was
as follows: after 3 years, 4.3% - 27 decementations were diagnosed, after 5 years - 7.5% - 47, and after 7 years - 10.8% -
68 decementations.

Statistical calculations were performed on a personal computer using the licensed programs “MSExcel7” for the
operating system”Windows"and the standard program package “STATISTICA” v. 6.0.

Conclusions. The sum of the average values of the Alpha (A) and Bravo (B) scores, registered during the anal-
ysis of the researched criteria, during the verification of the state of the tabs after 5 years of their operation, corresponded
to the level of successful functioning; the survival rate of tabs after 5 years of operation decreased to 85.7% according to
the Alpha (A) criterion compared to 93.7%, and Bravo (B) - 10.9% compared to 5.4%. When comparing the percentage
ratio of decementation of various types of fixed orthopedic structures in the dynamics of observation, it was established
that metal-ceramic bridge prostheses were most often decemented, namely: after 3 years in 4.7% - 14 cases, after 5 years
in 7.7% - 23 cases, after 7 years in 10.7% - 32 cases. In addition, the percentage of decementation of all-ceramic bridge
prostheses probably increased over time (6.2%; 12.3%; 18.5%; p<0.05). The survival rate of tabs after 7 years of operation
decreased to 72.5% compared to 85.7% after 5 years and 93.7% after 3 years, but the result of operation corresponded to
the level of successful functioning.

Keywords: dentition defects, fixed orthopedic structures, crowns, metal-ceramic crowns, metal-ceramic bridge
prostheses, all-ceramic crowns, all-ceramic bridge prostheses, prevalence, cementation, cements for fixation of fixed
structures.

Introduction and justification of the research.
Since the presence of dentition defects in patients over 40
years old reaches 100%, a large number of scientific stud-
ies are devoted to their restoration. [1, 2]. The most com-
mon method of restorative treatment is fixed orthopedic
structures, their advantages are obvious: they restore the
integrity of the dentition, aesthetics and its functioning. [3,
4, 5]. These structures include veneers, crowns, inlays, and
bridges. [6, 7]. Constructions are made in a laboratory
method and are fixed in the oral cavity on various cements,
according to the indications of the manufacturing compa-
nies and ensure their functioning.
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However, a significant complication is decement-
ing the restorative structure. To determine effective meth-
ods of prevention of decementation, it is important to es-
tablish the prevalence of the aforementioned complication
in the dynamics of observation.

The purpose is to analyze the occurrence of de-
cementation of fixed orthopedic structures in the residents
of Zakarpattia region in the dynamics of observation.

Materials and methods. 720 patients of the Or-
thopedic Department of the “University Dental Polyclinic”
LLC (Uzhhorod) who live in the Zakarpattia region and
have a history of examined dental defects restored in vari-
ous ways were subject to analysis. The laboratory stages
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of manufacturing non-removable orthopedic structures
were carried out in the dental laboratory of the aforemen-
tioned medical institution in compliance with all require-
ments and work algorithms with prior calibration of the
stages by all dental technicians.

The evaluation of the quality of the functioning of
the tabs after 3, 5 and 7 years was carried out according to
the scale of the modified USPHS criteria with a detailed
study of such parameters as the anatomical form of the res-
toration, marginal adaptation of the material, secondary
caries, changes in the color of the cavity edges, retention
of the restoration, gingival inflammation. [7, 8].

Dispensary examination of orthopedic structures
was carried out 3, 5 and 7 years after their fixation.

Statistical calculations were performed on a per-
sonal computer using the licensed programs “MSExcel7*
for the operating system “Windows” and the standard pro-
gram package “STATISTICA” v. 6.0. [9, 10].

Research results and their discussion. Fixation
of fixed orthopedic structures was carried out with Fuji
Plus EWT (GC, Japan), which is a radiopaque reinforced
glass ionomer cement for fixation with increased working
time. The technique of cement preparation and fixation of
structures corresponded to the recommendations of the
manufacturer and included:

1. Preparation for mixing: The standard pow-
der/liquid ratio is 2.09/1.0g, i.e. one large scoop of powder
and three drops of liquid or one small scoop of powder and
one drop of liquid.

2. Mixing: apply the appropriate amount of liquid
and powder to the mixing paper, immediately adding all
the powder to the liquid and quickly mixing with a plastic
spatula for 20 seconds. When mixing a large amount of
material, the powder is divided into two equal parts, the
first portion is mixed with all the liquid for 15 seconds,
then the rest of the powder is added and the entire material
is thoroughly mixed for 15-25 seconds. (total time 30-40
seconds).

3. Fixation technique: after preparing the tooth
according to the traditional method, depending on the type
of structure, we clean the prepared tooth only with pumice
stone and water. To achieve the best adhesion, we apply
Fuji Plus conditioner (GC, Japan) for 20 seconds. (contains
2% ferric chloride solution) then rinse the tooth thoroughly
with water. We remove excess moisture by wetting with a
cotton swab, or dry with air without oil impurities under
low pressure. (avoid overdrying). The surface of the tooth
should look wet (shiny). If necessary, we use materials
based on calcium hydroxide to cover the pulp.

We clean and dry the inner surface of the casting.
We mix the required amount of cement. We apply a layer
of cement of sufficient thickness (40pum) on the inner sur-
face of the restoration and set it in place. Working time is
3 minutes and 30 seconds from the beginning of kneading
(at a temperature of 23°C). A higher temperature will re-
duce the working time. Throughout the hardening time, the
pressing force should be moderate. Remove excess cement
when the material becomes rubber-like in consistency. We
start the final processing no earlier than in 5 minutes 45
seconds after installing the orthopedic structure. [5, 6].
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Dispensary supervision of the functioning of
fixed orthopedic structures was carried out 3, 5 and 7 years
after their installation.

The criteria for excluding the assessment of the
quality of fixation were:

1. The quality of the fixing cement (only Fuji Plus
EWT (GC, Japan) was used).

2. Compliance with the protocol of clinical and
laboratory stages of manufacturing restorative fixed struc-
tures.

3. Presence of pronounced forms of bruxism in
patients.

4. The presence of progressive aggressive forms
of generalized periodontitis.

5. Presence of complicated allergic status

6. The presence of general somatic pathologies,
which are absolute contraindications to dental treatment
(acute heart attack, stroke, acute infectious diseases, etc.).

The assessment of the state of the restorative
fixed structure was carried out according to the following
criteria:

1. Subjective evaluation by the patient, which in-
cluded the patient's sensations, such as micromobility and
vertical mobility of the structure, unpleasant smell, which
increases when chewing, pain sensations.

2. Visual inspection of the structure, the presence
of chips of the facing material, changes in bite, mobility of
the structure, the presence of various forms of gingivitis
(hypertrophic, fibrous).

3. X-ray diagnosis of the presence of root or
crown caries, which are the support of a fixed orthopedic
structure.

The distribution of decementations of various or-
thopedic structures during the specified observation peri-
ods was as follows: after 3 years, 4.3% - 27 decementa-
tions were diagnosed, after 5 years - 7.5% - 47, and after 7
years - 10.8% - 68 decementations (Table 1.).

When analyzing non-removable orthopedic struc-
tures, it was established that cementation of metal-ceramic
crowns was recorded after 3 years in 3.1% - 5 cases, after
5 years in 5.6% - 9 cases, after 7 years in 9.4% - 15 cases.
(Fig. 1).

Decementation of metal-ceramic bridge prosthe-
ses was diagnosed after 3 years in 4.7% - 14 cases, after 5
years in 7.7% - 23 cases, after 7 years in 10.7% - 32 cases.
All-ceramic crowns were decemented after 3 years in 3.8%
- 4 cases, after 5 years in 6.7% - 7 cases, after 7 years in
8.6% - 9 cases; all-ceramic bridge prostheses were de-
cemented after 3 years in 6.2% - 4 cases, after 5 years in
12.3% - 8 cases, after 7 years in 18.5% - 12 cases.

As a result of data processing, 3 years after the
fixation of 90 tabs, it was established that the overall level
of success of their functioning, estimated as the average
indicators of Alpha (A) of the studied sample, reached
93.7%, and Bravo (B) - 5.4%; Charlie indicators (C) and
were associated with the same structures, their analysis re-
vealed 3 actually problematic restorations, which is 3.3%;
Delta (D) indicators were not noted. (Table 2).
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Table 1.

Distribution of decementation of various orthopedic structures in the dynamics of observation.

Terms of observation | After 3 years After 5 years After 7 years
Abs. % Abs. % Abs. %

Construction types

Metal-ceramic crowns (n=160) 5 3,1 9 5,6 15 9,4
Bridge-like metal-ceramic dentures (n=300) 14 4.7 23 7,7 32 10,7
All-ceramic crowns (n=105) 4 3,8 7 6,7 9 8,6
Bridge-like all-ceramic dentures (n=65) 4 6,2 8 12,3 12 18,5
Total (n=630) 27 4,3 47 75 68 10,8

Bridge-like all-ceramic dentures l 8 12
All-ceramic crowns . 7 9
Bridge-like metal-ceramic dentures - 23 32
Metal-ceramic crowns . 9 15
0 10 20 30 40 50 60 70 80
M 3 years 5 years 7 years

Fig. 1. Distribution of the amount of decementation of fixed orthopedic structures in the dynamics of

observation.

Table 2
Distribution of Ryge/USPHS criteria for restoration of inlays defects after 3 years, %.
Ryge/USPHS kpurepii Alpha (A), % Bravo (B), % Charlie (C), % | Delta (D), %
Anatomical form 97,7 2,2 0,1 0
Marginal adaptation 91,1 6,6 2,3 0
Marginal discoloration 87,8 8,9 3,3 -
Secondary caries 96,7 3,3 0 -
Gingivitis 91,1 7,8 1,1 -
Occlusal contact 95,4 3,3 11 -
Retention 95,4 4,6 0 -

The Alpha (A) grade was set at 97.7% according
to the criterion of anatomical form, at 96.7% — secondary
caries; in 95.4% of cases — occlusal contact and retention;
in 91.1% — marginal adaptation and inflammation of the
gums; in 87.8% of cases — marginal discoloration. The
grade Bravo (B) is determined in 8.9% by the criterion of
marginal discoloration; in 7.8% — inflammation of the
gums; in 6.6% — marginal adaptation; in 4.6% — retention;
3.3% each — occlusal contact and secondary caries; and in
2.2% — anatomical form. The Charlie grade (C) was de-
termined in 3.3% of cases by the criterion of marginal dis-
coloration; in 2.3% - marginal adaptation; 1.1% each —
gum inflammation and occlusal contact. The Delta (D)
score was not determined.
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The percentage distribution of the criterion
evaluation of the quality of tabs after 5 years is shown in
Table 3.

During the examination after 5 years, a probable
increase was established relative to the indicators after 3
years of the percentage of Charlie criteria (C), in particu-
lar, the anatomical form (0.1%; 3.3%; p<0.05); marginal
adaptation (2.3%; 4.4%; p<0.05); marginal discoloration
(3.3%; 6.7%; p<0.05); secondary caries (0%; 1.1%;
p<0.05); inflammation of the gums (1.1%; 2.2%; p<0.05);
retention (0%; 2.2%; p<0.05). According to the marginal
adaptation criterion, the prevalence percentages according
to the Delta (D) criterion probably increased (0%; 2.2%;
p<0.05).
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Table 3

Distribution of Ryge/USPHS criteria for restored defect inlays after 5 years.

Ryge/USPHS criteria Alpha (A), % Bravo (B), % Charlie (C), % | Delta (D), %
Anatomical from 90,0 6,7* 3,3* 0
Marginal adaptation 81,2* 12,2* 4,4* 2,2
Marginal discoloration 73,3* 20,0* 6,7* -
Secondary caries 91,1* 7,8* 1,1* -
Gingivitis 84,5* 13,3* 2,2* -
Occlusal contact 92,2 6,7* 1,1 -
Retention 87,8* 10,0* 2,2* -

Notes: * — the probability between indicators after 3 years (p<0.05).

The percentages of the prevalence of the Bravo
(B) score probably increased, in particular, according to
the anatomical form criterion (2.2%; 6.7%; p<0.05); mar-
ginal adaptation (6.6%; 12.2%; p<0.05); marginal discol-
oration (8.9%; 20.0%; p<0.05); secondary caries (3.3%;
7.8%; p<0.05); gum inflammation (7.8%; 13.3%; p<0.05);
occlusal contact (3.3%; 6.7%; p<0.05); retention (4.6%;
10.0%; p<0.05).

After 5 years, relative to the indicators after 3
years, the prevalence of the Alpha (A) score decreased,
namely: according to the anatomical form criterion
(97.7%; 90.0%; p>0.05); marginal adaptation (91.1%;
81.2%; p<0.05); marginal discoloration (87.8%; 73.3%;
p<0.05); secondary caries (96.7%; 91.1%; p<0.05); gum

inflammation (91.1%; 84.5%; p<0.05); occlusal contact
(95.4%; 92.2%; p>0.05); retention (95.4%; 87.8%;
p<0.05).

The sum of the average values of the Alpha (A)
and Bravo (B) scores, registered during the analysis of the
researched criteria, during the verification of the state of
the tabs after 5 years of their operation, corresponded to
the level of successful functioning; the survival rate of tabs
after 5 years of operation decreased to 85.7% according to
the Alpha (A) criterion compared to 93.7%, and Bravo (B)
- 10.9% compared to 5.4%.

The results of the evaluation of the operation of
the tabs after 7 years are shown in Table 4.

Table 4
Distribution of Ryge/USPHS criteria for restored defect inlays after 7 years.
Ryge/USPHS criteria Alpha (A), % Bravo (B), % Charlie (C), % | Delta (D), %
Anatomical form 77,8°% 12,20% 6,7°* 3,3°%
Marginal adaptation 64,4°* 16,7° 12,20% 6,7°%
Marginal discoloration 55,5°% 27,8°% 16,7°% -
Secondary caries 70,0°* 20,0°% 10,0°* -
Gingivitis 76,7°%* 18,9° 4,4°% -
Occlusal contact 84,5°% 12,20% 3,3°% -
Retention 78,9° 16,7°% 4,4°% -

Notes: ° — the probability between indicators after 3 years (p<0.05); * — probability between indicators after 5

years (p<0.05).

After 7 years, relative to indicators after 3 and
years, the prevalence of the Alpha (A) score decreased,
namely: according to the anatomical form criterion
(97.7%; 90.0%; 77.8%; p<0.05); marginal adaptation
(91.1%; 81.2%; 64.4%; p<0.05); marginal discoloration
(87.8%; 73.3%; 55.5%; p<0.05); secondary caries (96.7%;
91.1%; 70.0%; p<0.05); gum inflammation (91.1%;
84.5%; 76.7%; p<0.05); occlusal contact (95.4%; 92.2%;
84.5%; p<0.05); retention (95.4%; 87.8%; 78.9%;
p<0.05). (Fig. 2).

The survival rate of inlays after 7 years of opera-
tion decreased to 72.5% compared to 85.7% after 5 years
and 93.7% after 3 years, but the result of operation corre-
sponded to the level of successful functioning.

The percentages of prevalence of the Bravo (B)
score probably increased, in particular, according to the
anatomical form criterion (2.2%; 6.7%; 12.2%; p<0.05);
marginal adaptation (6.6%; 12.2%; 16.7%; p<0.05);

marginal discoloration (8.9%; 20.0%; 27.8%; p<0.05);
secondary caries (3.3%; 7.8%; 20.0%; p<0.05); gum in-
flammation (7.8%; 13.3%; 18.9%; p<0.05); occlusal con-
tact (3.3%; 6.7%; 12.2%; p<0.05); retention (4.6%; 10.0%;
16.7%; p<0.05). (Fig. 3).

The percentages of Charlie criteria (C), in partic-
ular anatomical form, increased (0.1%; 3.3%; 6.7%;
p<0.05); marginal adaptation (2.3%; 4.4%; 12.2%;
p<0.05); marginal discoloration (3.3%; 6.7%; 16.7%;
p<0.05); secondary caries (0%; 1.1%; 10.0%; p<0.05);
gum inflammation (1.1%; 2.2%; 4.4%; p<0.05); occlusal
contact (1.1%; 1.1%; 3.3%; p<0.05); retention (0%; 2.2%;
3.3%; p<0.05). The prevalence percentages according to
the Delta (D) criterion in the cluster anatomic form (0%;
0%; 3.3%; p<0.05) and marginal adaptation (0%; 2.2%;
6.7%; p) probably increased <0.05). (Fig. 4).
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Fig. 2. Changes in the distribution of the Alpha (A) level assessment during the 7-year monitoring period.
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Fig. 3. Changes in the Bravo (B) grade distribution during the 7-year monitoring period.

Discussion. The modern and most common
method of restoring the integrity of the tooth rows is fixed
orthopedic constructions. De-cementing of non-removable
orthopedic structures is a significant complication that
leads to the replacement of the structure in part or in full.
To assess the stability of a fixed structure, one should start
with a subjective assessment by the patient, in which the
patient's sensations are noted, for example, micromobility
or vertical mobility of the structure, as well as an unpleas-
ant smell that increases when chewing, pain sensations.

An examination by a dentist is important, with a
visual assessment of the structure, an assessment of the
presence of chips of the facing material, changes in the
bite, the presence of mobility of the structure, as well as
inflammation of the gums. X-ray diagnosis of the presence
of root or crown caries, which are the support of a fixed
orthopedic structure.

Conclusions. When comparing the percentage
ratio of decementation of various types of fixed orthopedic
structures in the dynamics of observation, it was estab-
lished that metal-ceramic bridge prostheses were most of-
ten decemented, namely: after 3 years in 4.7% - 14 cases,
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after 5 years in 7.7% - 23 cases, after 7 years in 10.7% - 32
cases. In addition, the percentage of decementation of all-
ceramic bridge prostheses probably increased over time
(6.2%; 12.3%; 18.5%; p<0.05). The survival rate of tabs
after 7 years of operation decreased to 72.5% compared to
85.7% after 5 years and 93.7% after 3 years, but the result
of operation corresponded to the level of successful func-
tioning.

Prospects for further researches. Establishing
the prevalence of decementation of various types of fixed
orthopedic structures in the residents of the Zakarpattia re-
gion in the dynamics of observation will further allow to
single out the etiological factors and criteria for their ap-
pearance and to establish an algorithm for the examination
of patients in the dynamics in order to detect complications
in the early stages.
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Fig. 4. Changes in the distribution of the Charlie level assessment (C) during the 7-year monitoring period.
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KoHcTpyKiii BUTOTOBJIAIOTH JIA0OpAaTOPHUM CITOCOOOM Ta
(iKCYIOTBhCS B IOPOKHUHI POTa HA Pi3HI IIEMEHTH, 3TiHO
nokasiB  QipM-BUpOOHMKIB Ta  3abe3medyroTh  iX
¢yakmionyBanHs. [IpoTe, CyTT€BUM YCKIaTHCHHSIM €
PO3IIEMEHTYBAHHS BIJHOBJIIOBAJIBHOI KOHCTPYKIi. Jlns
BU3HAUYCHHS CQEKTHBHHX  METOMIB  MPOQITaKTHKH
PO3LEMEHTYBaHb, Ba)KJIMBUM € BCTAHOBJICHHS
MOMIMPEHOCT] BHINE3TaJaHOTO YCKIATHEHHS B IWHAMIII
CIIOCTEPE)KEHHSI.

Meta pociaigxenns. IIpoaHanmizyBaTn BHHHK-
HEHHS PO3LIEMEHTYBaHb HE3HIMHHMX OPTOINEANYHUX KOH-
CTPYKIIH y MEIIKaHIiB 3aKapHaTchKoi 00J1acTi B AMHAMIII
CIIOCTEPE)KEHHSI.

Martepianu i meronu. Anamnizy migmsaramu 720
nanieHtiB  TOB  «YHiBepcUTeTChbka CTOMATOJOTIYHA
MOJIKITiHIKa» (M. YXropom), B aHaMHe3l y 00CTeXeHHX
JnedekTr 3yOHUX PsiIiB, BIHOBIICHI PI3HUMHU CIIOCOOaMHU.
Ominka skocTi QpyHKIIIOHYBaHHS BKIAJOK depe3 3, 5 ta 7
POKIB MpPOBOAMNIACS 33 IIKAIOK MOIU(IKOBAHUX KpH-
tepiiB USPHS. /luciancepHuii oriisg opToneJuIHNX KOH-
CTPYKIIi# 3/ificHIOBaH Yepe3 3, 5 Ta 7 pOKiB Mmicis 1X Qik-
canii. CtaTucTn4Hi 00YNCIICHHS TPOBOAMINCS Ha TIEPCo-
HaJIbHOMY KOMII IOTEpi 3 BUKOPUCTAHHSAM JIIIEH30BaHUX
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nporpam MSEXcel7” mis onepauiiinoi cucremu” Win-
dows"ta crangaprroro makety nporpam «STATISTICA»
v. 6.0.

BucnoBku. IIpym TOpiBHAHHI BiJCOTKOBOTO
CIIBBIJHOIICHHS  PO3LEMEHTYBaHb  pPI3HUX  BUIIB
HE3HIMHHX OPTOTIEANYHHUX KOHCTPYKILIN B AWHAMII CIIO-
CTEpEXEHHs BCTAHOBJIEHO, L0 HaHyacTille IIiIsran
PO3LEMEHTYBaHHIO METaJIOKepaMiuyHi MOCTOTIOAI0HI mpo-
Te3H, a came: uepes 3 poku y 4,7% - 14 Bunankax, gepes 5
pokiB y 7,7% - 23 Bumazakax, uepe3 7 pokiB y 10,7% - 32
pumnaakax. OKpiM TOTO, 3 4aCOM BipOTIHO 3piC BiZICOTOK
PO3LIEMEHTYBaHb CYIUIBHOKEPAaMIi9HUX MOCTOMOIIOHMX
mpotesiB (6,2%; 12,3%; 18,5%; p<0,05). PiBeHp BrKuU-
BaHHS BKJIAZIOK Yepe3 7 POKiB eKCIUTyaTallil 3HU3UBCS 10
72,5% BimHocHO 85,7% yepe3 5 pokis Ta 93,7% uepes 3
POKH, TIPOTE Pe3ybTaT eKCIDIyaTamii BiAIIOBiAaB PiBHIO
YCIIIIHOTO (pyHKIIOHYBaHHS.

Kiawu4oBi caoBa: npedextn 3yOHHX psiB,
HE3HIMHI OpPTOIENUYHI KOHCTPYKii, MeTaJloKepaMidHi
KOPOHKH, MOCTOMOIIOHI METaJOKepaMivHi IPOTE3H,
CYLJIbHOKEpaMiuHi KOPOHKH, CYLJIbHOKepaMiyHi
MOCTOTIOAIOHI MPOTE3H, IMOMHPEHICTh, PO3IEMEHTYBaHHS,
HEMEeHTH JuIsl iKcalil He3HIMHUX KOHCTPYIIH.
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