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DECLINING QUALITY OF REMOVABLE DENTURES
AT THE STAGES OF THE CLINICAL USING

In the clinical stages of operation performed a comparative evaluation of the quality
of laminar prostheses and proved that the partial and complete design of different technologi-
cal quality indicator depending on the stage of clinical use. Substantiated prediction algo-
rithms reduce the quality of orthopedic structures, the use of which allows you to determine
with respect to tactics clinical monitoring of patients.
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Issues, which are associated with the need to
study the role of dental materials to ensure the
quality of orthopedic treatment, are not inve-
stigated systematically. Only some research and
a few results of innovation this issue were pub-
lished [1-4]. However, practical dentistry requi-
res study of the causes of declining quality and
development of algorithm for its evaluation for
clinical application of removable dentures.

The purpose of the study was to explore the
causes of declining quality and to develop algo-
rithms for prediction quality of removable den-
tures at the stages of their clinical using.

Objects and methods. Clinical-population
analysis of immediate, long-term results and
clinical-technological evaluation of complication
in the treatment with removable dentures are
made by surveying a representative population
of patients of the dental clinics of Kharkiv and
Kharkiv region. The formation of a representa-
tive volume of sample was based on the rationa-
le of the quantitative adequacy of the monito-
ring objects, depending on the variability of
the individual indicators. Calculation of volume
of sample (minimum number of objects of stu-
dy) are made by a special formula [5, 6] for de-
fine the size of the sample. It is in accordance
with the basic theoretical principles of medi-
cal statistics [7] and ensures the quantitative
and qualitative representativeness of conclusi-
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ons. To accomplish this objective, we have de-
veloped a special card that contains the results
of direct examination and formal expert eva-
luation of RD, analysis of medical cards of dental
patients (form Ne043/0). This publication pre-
sents the results of studying the clinical and
technological quality prosthetic dentures from
materials of domestic production, it is carried out
under the integrated program and included stu-
dy of the following types of prostheses: 23538
laminar dentures (par-tial — 11340; complete —
12190).

The criteria for evaluation the quality
of removable dentures in the early period (up
to 24 months of clinical using) and long-term
(more than 24 months of clinical using ) the follo-
wing indicators were selected: color change,
crack basis, the violation of fixation, break-
down of denture, the change of the anatomi-
cal shape due to the abrasion. Form of in-
formative provision of the study was the results
of the expert evaluation which was made
according to form 043/0 in the 10 hospitals: total
number of analyzed dentures — 32442; the total
number of dentists — 75 people, dental techni-
cians — 103 people.

On the stages of the clinical using of or-
thopedic constructions (in the early period and
long-term) comparative evaluation of the qua-
lity of 15652 laminar dentures (partial dentu-
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res — 7240; complete dentures — 8412 was down.
Form of informative provision of the study we-
re the results of the expert evaluation which
was made according to form 043/0 in the 10 hos-
pitals. It allowed when we are doing research to
consi-der the main regularities of the structure
of re-movable denture, the patterns of influen-
ce doctors qualification and dental technici-
ans on the frequency and nature of the indica-
tors of quality dentures at stages of their clini-
cal using. The absolute and relative indicators,
in particu-lar indicator frequencies for each of
the signs of declining quality (in percentages of
the total number of this type prosthetic design
[(P£m) %] were calculated for each of the
dentures ac-cording to certain indicators of
the quality. The following indicators were
used for comparative evaluation of the quali-
ty of removable denture: the index of clinical
and technological quality (ITQ — the ratio be-
tween the total numbers of signs declining qua-
lity of orthopedic constructions to the total num-
ber of these constructions) and the level of
exploitative quality construction was calculated
for each of the types of dentures (EQC; the
specific gravity of removable dentures which are
appropriated for the exploitation at the time of
the expert evaluation).

In our research we were used well-known
and widely used clinical-statistical and clini-
cal-in-formative methods: quantitative analysis,
expert evaluation; clinical and statistical (va-
riation statistics [8, 9], the probabilistic dist-
ribution of the signs with the assessment of
the reliability of results. We applied the method

of infor-mative analysis of factor complexes and
elements ANOVA (analysis of variance) for
quality characteristics of uneven complexes [10].
To assess the prognostic value of some factors
and their complexes we justified to use the main
indicators of clinical informative analysis [11]
and the technique of prediction [9]. The prin-
ciples of sequential detection with the use of pre-
dictive tables lie in the basis of this technique.
The cha-racteristics of quality evaluation in these
tables are the most informative and the most
important factors that were determined by us
according to analysis of variance.

Results and their discussion. The study
of frequency of causes for the declining quality
of removable dentures, in particular, laminar
(partial and complete) dentures are made at the
stages of their clinical using.

Change the color of the laminar dentu-
res, as a manifestation of their declining quali-
ty (tab. 1), in the early period of their clini-
cal using was seen in (0.02+0.02)% of partial
dentures and in (0.03+0.04)% of complete
dentures (p>0.05). In the long-term, for partial
and complete dentures, the frequency of the co-
lor change significantly (p<0.001) increased:
respectively, (0.4+0.1) and (0.1£0.1)% (p<0.05).
On average, for laminar dentures in the early
period color change was characterized in (0.1+
0.001)% cases, in the long term in (0.4+0.1)%
constructions. Cracks of laminar denture in the
early period of their clinical using were revealed
with the frequency (1.1£0.2)% in partial and
(1.7+£0.5)% in complete laminar dentures
(p<0.05). In the long term, for both complete and

Table 1. The terms and signs of declining quality of removable laminar dentures

R bl tructs of dentures:
The terms and signs of declining quality emovable C(l)::nin:rs oF dentires
of prostheses .
partial complete together p
All constructs 11348 12190 23538
Color change EPU | Abs. 4 8 12 t=0.2
(P+m)%* 0.02+0.02 0.03+0.04 0.1+0.0 p>0.05
LTU | Abs. 53 31 84 t=2.1
(P+m)%* 0.4+£0.1* 0.1£0.1* | 0.4%0.1 p<0.05
Crack basis EPU | Abs. 90 104 194 t=1.1
(P+m)%* 1.1£0.2 1.7£0.5 0.8+0.2 p>0.05
LTU | Abs. 2050 2649 4699 t=1.2
(P+m)%* | 19.5£1.5% | 23.1+2.5% | 20.0+5.0 p>0.05
Violation of fixation EPU | Abs. 46 153 199 t=2.0
(P+m)%* 0.7+0.2 2.4+0.8 0.8+0.2 p<0.05
LTU | Abs. 2095 4215 6310 t=2.0
(P£m)%* | 234435% | 362+53% | 26,8+6,7 p<0.05
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Extensive table 1
The terms and signs of declining quality Removable ccl):;t;?:;s of dentures:
of prostheses partial complete together P

t=0.2
All constructs 11348 12190 23538 005

Breakdown of denture EPU | Abs. 17 4 21 t=1.78
(P+m)%* 0.5+0.2 0.10.1 0.10.01 | p<0.05

LTU | Abs. 1577 235 1812 t=3.3
(PEm)%* | 12.6+1.5° 43+£20% | 7.7£1.9 p<0.01

Change of the anatomical | EPU | Abs. 89 141 230 t=1.17
shape (abrasion) (P+m)%* 1.1+0.3 1.6+0.3 1.0£0.2 p>0.05
LTU | Abs. 1219 872 2091 t=0.93
(Ptm)%* | 15.3+2.6° 12.0£2.4% | 8.9+2.2 p>0.05

Note. EPU — manifestations of the decline in the quality dentures in the early period of using (up to
24 months), LTU — manifestations of the decline in the quality of construction in the long-term (more than
24 months), (P+m) % frequency of signs of reducing the quality of the dentures, ITQ — index clinical
and technological quality dentures, 2 p<0.05 in comparison with EPU; QI — level of quality dentures.

partial laminar dentures, the frequency of cracks
increased significantly (p<0.001) and was
respectively (19.5£1.5) and (23.1+2.5)% of the
dentures (p>0.05). On average, for laminar
dentures in the early period, the presence of
cracks was found in (0.8+0.2)% dentures, in the
long term cracks were found in (20,0+5,0)%
dentures (p<0.001). Violation of fixation of
laminar dentures in the early period of their
clinical using was revealed with frequency
(0.7£0.2)% in partial and (2.4+0.5)% in comp-
lete laminar dentures (p<0.05). In the long term,
for both complete and partial laminar den-
tures, the frequency of violation of fixation
of the prosthesis significantly (p<0.001) in-
creased and was respectively (23.443.5)% and
(36.2+£5.3)% of constructions (p>0.05). On
average, for laminar dentures in the early period
of violation was registered in (0.8+0.2)% of
cases, whereas in the long term in (26.8+6.7)%
structures.

The breakdown of laminar dentures in the
early period of their clinical using was revealed
with frequency in (0.5+0.2)% of complete den-
tures and in (0.1£0.1)% cases in partial laminar
dentures (p<0.05).

In the long term for complete dentures and
partial laminar dentures, the frequency of break-
downs of constructions increased significant-
ly (p<0.001) respectively was (12.6+1.5) and
(4.3£2.0)% of cases and was significantly de-
pended on type of construction (p<0.05). On
average, for laminar dentures in the early peri-
od their breakages have taken place in (0.1+

0.001) % cases, whereas in the long term — in
(8.9+£2.2)% of dentures (p<0.05).

Violation of the anatomic shape of the la-
minar dentures due to abrasion in the early peri-
od of their clinical using was revealed with
frequency (1.1+0.3)% in partial laminar den-
tures and (1,6+0,3)% in complete dentures
(p>0.05). In the long term for partial and com-
plete laminar dentures the frequency of violation
of the anatomical shape increased significant-
ly (p<0.001) (15.3£1.5)% and (12.0+2.4)% of
cases respectively. It did not depend on the kind
of design laminar denture (p>0.05). On average,
in the early period the violation of the anatomical
shape of laminar dentures took place in the
(1.0£0.2)% of cases , whereas in the long term it
was in (8.94£2.2)% of constructions (p>0.05).

So, the most common sign of the decli-
ning quality of laminar dentures at the stages
of their clinical using is (represented in ran-
king order): violation fixing, crack basis, break-
down of the denture, the change of the anato-
mical shape and color of the constructs. For the
practical application of indicators of the quali-
ty of the denture we investigated the predic-
tive evidence of signs declining their quality
depending on the duration of exploitation of the
prosthesis (Figure, tab. 2). We found that the most
informative indicators is a violation of fixation
of the prosthesis (=2.116 bit), whereas other
indicators are less informative.

The complex predictive evidence of quality
laminar dentures can be performed on the basis
of the special table prediction algorithm of
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The frequency and nature of declining quality of orthopedic construction
(partial and complete removable laminar dentures):
1 — color chahge; 2 — cracks bases; 3 — violation of fixation; 4 — breakdoun of denture;
5 — change of shape

Table 2. Predictive value of signs declining the quality of laminar dentures depending on duration
of their clinical using

. . Terms of clinical using
Indicators evaluation of removable dentures
Rank the quality ; Predictive | Informative | Reliability
factor of constructs carly period long term (more value criterion | indicator
(up to 24 months) than 24 months)
indicators |graduation abs. P+m (%) abs. | P+m (%)
1. |Violation | Yes 199| 0.8+0.2 | 6310 [26.8+0.9 | -14.9 1.945
of fixation | No 23339 99.2+0.2 | 17228 73209 | +1.3 0.171 | p<0.0001
Total | 23538 100.0 | 23538  100.0 - 2.116
2. |Cracks Yes 194 0.8+0.2 | 4699 20.0£0.8 | -13.9 1335
basis No 23344 99.2+0.2 | 18839 |80.0+0.8 | +1.0 0.100 | p<0.0001
Total | 23538 1000 | 23538  100.0 — 1.435
3.  |Breakdown| Yes 21| 0101 | 1812 7.7+0.5 | -19.6 0.744
ggltlhu?r . | No 23517| 99.940.1 | 21726 |92.3+03 | +03 | 0013 | p<0.0001
Total | 23538 1000 | 23538 100.0 — 0.757
4. |Change Yes 230|  1.0£0.2 | 2091 | 8.9+0.6 | -9.4 0.379
of anatomi- | [, 23308 | 99.0+0.2 | 21447 91.1+0.6 | +0.4 0.014 | p<0.01
calshape | . . 123538 1000 | 23538 | 100.0 - 0.393
5. | Color Yes 12/ 0.005£0.001| 84 0.03£0.01| -9.0 0.013
change No 23526 99.995+0.001| 23454 99.7+0.01| 0.0 0.000 | p>0.05
Total | 23538 100.0 | 23538 99.7+0.01| — 0.013

declining quality of laminar dentures with use of =~ breakdown of the denture, the change of the
Quality Assessing Scale at the stages of clinical anatomical shape and color of the constructs.
using (tab. 3). There were proved that decline quality depen-
Conclusions ding on duration of clinical using. We found that
1. The most common signs of the declining  the most informative indicators is a violation of
quality of laminar dentures at the stages of their ~ fixation of the prosthesis (=2,116 bit), whereas
clinical using is violation fixing, crack basis, other indicators are less informative.
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Table 3. The predictive algorithm of declining the quality of laminar dentures

The indicators of the quality evaluation of laminar dentures Pathometric coefficients
depending on the duration of their clinical using criterion QI
1. Violation of fixation Yes -14,9
No +1,3
2. Cracks basis Yes -13,9
No +1,0
3. Breakdown of the denture Yes -19,6
No +0,3
4. Change of anatomical shape Yes -9,4
No +0,4
5. Color change Yes -9,0
No +0,0
Quality Assessing Scale of laminar dentures
IC pin < —17,0 IC pax 24240 |
Low quality High quality

2. At the stages of the clinical using of or-
thopedic constructions (in the early period and
long-term) comparative evaluation of the quality
of 15652 laminar dentures (partial dentures —
7240; complete dentures — 8412 was down. There
were proved that partial and complete laminar
dentures are different by index of technological
quality and frequency of certain signs of decline
quality depending on the stage of clinical using.
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I'A. Kosanenko
3HUKEHHA AKOCTI 3HIMHAX KOHCTPYKIIII 3YBHUAX ITPOTE3IB HA ETAIIAX KJAIHIYHOI
EKCIIJTYATALTI

Ha eranax kniHIYHOI eKcIUTyaTallii BUKOHaHa TOPIBHSIbHA OLIHKA SKOCTi 3yOHHX ITPOTE3iB Ta JOBEJCHO,
III0 YaCTKOBi Ta MOBHI KOHCTPYKIII JEI0 BiIPi3HAIOTHCS 1HIEKCOM TEXHOJIOTIUHOI SIKOCTI Ta 9aCTOTOIO
OKPEMUX O3HaK ii 3HMXKEHHS 3aJIe)KHO BiJ eTamy KIIiHI4HOI ekcmyatanii. OOGIpyHTOBaHI alrOpUTMH
MIPOTHO3YBAHHSI 3HIDKCHHSI SIKOCT1 JOCTIPKEHUX OPTOINEANYHUX KOHCTPYKILii, 3aCTOCYBaHHSI IKHUX JI03BOJISIE
BU3HAYUTHUCS CTOCOBHO TAKTHKH KJIIHIYHOTO MOHITOPHHTY 3a Mal[i€HTaMH.

Knwuoei cnosa: 3y0ni npomesu, aKicmo, MOHIMOPUHE.

I'A. Kosanenko
CHHUXXEHUE KAYUECTBA CbEMHBIX KOHCTPYKIMM 3YBHBIX ITPOTE30B HA ITAIAX
KJIAHUYECKOM SKCILTYATALIUA

Ha sranax kIImMHAYeCKON SKCIUTyaTalliy BHIIOTHEHA CPABHUTEIBHAS OIICHKA KaueCTBa IIACTHHOYHBIX
MPOTE30B M JOKA3aHO, YTO YACTUYHBIC U IONHBIC KOHCTPYKIIMH OTIMYAIOTCS ITOKa3aTeleM TeXHO-
JIOTHYECKOTO KadecTBa B 3aBHCUMOCTH OT dTala KINHIYECKOH dKcIuTyaraniun. OO0CHOBAHBI aTOPUTMEL
MIPOTHORMPOBAHNUS CHIKEHHS Ka9eCTBA OPTONECANICCKIX KOHCTPYKIHN, TPIMEHEHNE KOTOPBIX TO3BOJISIET
ONpPENeNITbC OTHOCUTEIHHO TAKTUKU KIMHUYECKOTO MOHUTOPHHTA 32 TAllUeHTaMHU.

Kniouegwie cnosa: 3yoHvie npome3svi, Kauecmeo, MOHUMOPUHR.

Iocmynuna 13.02.17
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