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ABSTRACT

BACKGROUND: Complete laminar dentures are currently the most common prosthetic rehabilitation approach in completely
edentulous patients. However, acrylic resin, the primary structural material used in these dentures, has certain well-known
disadvantages. Identifying the primary reasons for visit in patients requiring replacement of acrylic complete laminar dentures
will help determine the best course of action for improving this type of prosthetic rehabilitation.

AIM: To assess the reasons for visit in patients requiring replacement of complete laminar dentures.

MATERIALS AND METHODS: Between 2021 and 2022, a comprehensive dental examination was performed in completely
edentulous patients who had previously used complete laminar dentures and needed to replace them. The primary factors
determining the need for replacement dentures of this type were identified, and their frequency during specific time periods
was assessed. The risk of functional defects, mechanical failures, and poor esthetic condition was calculated. Nonparametric
analysis (chi-squared test) was used to assess statistical differences between the parameters. The frequency of a specific
reason for visit was assessed using relative risk (RR) with a 95% confidence interval (CI).

RESULTS: Mechanical failure was the main reason for visit (63.3%) in completely edentulous patients requiring replacement
of complete laminar dentures within three years after the dentures were manufactured. After three years of wearing these
dentures, the risk of mechanical failure and functional defects significantly increases by 1.8 times (RR=1.4; 95% Cl: 0.9-1.9) and
1.6 times (RR=1.6; 95% Cl: 1.1-2.6), respectively (p <0.05), with approximately equal frequency (47.8% and 43.7%, respectively).
When wearing these dentures for more than six years, visits due to functional defects become the most common (58.3%).
CONCLUSION: The service life of complete laminar dentures is directly associated with the reasons for visit for their
replacement. The increased risk of functional defects, such as impaired fixation and stabilization, necessitates developing a set
of measures for the prevention of maxillary ridge and mandibular alveolar bone atrophy, as well as dystrophic changes of the
mucosa in the denture-supporting area.
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AHanu3 npuumnH obpalLeHnsa nNaLueHToB
C NOJIHbIM OTCYTCTBUEM 3Y60B
C Le/Ibl0 NOBTOPHOr0 NPOTe3MpOBaHUS

0.A. WynatHukosa, M.B. Akoenes, A.l. [ogoBanos

lMepMcKuit rocynapCTBeHHbIN MeAULMHCKUIA YHUBEPCUTET MMeHW akaseMmka E.A. BarHepa, MNepMb, Poccus

AHHOTALMA

06ocHoBaHue. Ha ceropHALWHMI ieHb NPUMEHEHWE NOMHBIX ChEMHBIX MIACTUHOYHBIX NPOTE30B ABNAETCA Haubonee pacnpo-
CTPaHEHHbIM BMAOM BOCMOJIHEHWSA MOJIHOMO OTCYTCTBMA 3y60B. 0HAKO OCHOBHOM KOHCTPYKLMOHHBIA MaTepuan Takux npo-
T€30B aKPW/ He JIULEH 06LLen3BECTHBIX HELOCTAaTKOB. BbisBNeHMe 0CHOBHBIX MpUYMH 06paLLeHUs C Lieblo 3aMeHbl MOSHbIX
CBHEMHBIX NN1ACTUHOYHBIX MPOTE30B M3 aKpUIa NO3BOSIUT HaliTW Haubonee aKTyanbHOe HanpaB/eHue Ang YiyuLleHus JaHHOTo
BM[a NPOTE3MPOBaHMS.

Llenb uccnepoBaHMa — OLEHKa NPUYMH 0DpaLLEHNS NaLMEHTOB C LESbio 3aMeHbI MOJHBIX ChEMHBIX MAACTUHOYHBIX MPO-
TE30B.

Marepuanbl u Metopbl. 3a nepuog ¢ 2021 no 2022 ropn, NpoBOAMNOCH KOMM/IEKCHOE CTOMaTo/oryecKoe obcneposaHue
MalMeHTOB C MOJSIHBIM OTCYTCTBUEM 3yDOB, paHee 3KCMAYaTUpPOBaBLLMX NOJHbIE CbEMHbIE MAACTUHOYHbIE NPOTE3bl M 06paTHB-
LUMXCS C LIeNIbI0 UX 3aMeHbl. BbisBnAnm ocHoBHble dakTopbl HE0OX0AMMOCTM M3roTOBMEHWS HOBOMO NMpOTe3a AaHHOro BUAA
W YaCcTOTY UX BO3HMKHOBEHMSA B KOHKPETHbIE BPeMeHHbIe Nepuo/bl. PacCunTLbIBanM PUCK BO3HUKHOBEHUS (DYHKLIMOHAMBHBIX
HEe[0CTaTKOB, MEXaHUYECKUX MOJIOMOK M HEY[0BNETBOPUTENIBHOMO 3CTETUYECKOTO COCTOSHMA. CTaTMCTMYeCKMe pasnuuns
MeX/y NoKa3aTeNAMN OLEHMBANIM C MOMOLLbIO HeNapaMeTpUYecKoro MeTo/la aHanu3a (Kputepui x2). C Lenbio OLLEHKM pucKa
BO3HWUKHOBEHMS TOM NN MHOW NPUYMHBI 06paLLLeHns paccumTbIBanM OTHOCUTENbHBIN puck (relative risk, RR) npu poseputens-
HoM uHTepBane (confidence interval, Cl) 95%.

Pesynbrarbl. OCHOBHOW MpuunHOl 06palLeHns NaLUMEHTOB C MOJHBIM OTCYTCTBMEM 3Y60B C LieNIbI0 3aMeHbl paHee M3ro-
TOB/IEHHOTO MOJIHOTO CEMHOMO MAACTMHOYHOTO MPOTE3a B CPOKU A0 TPEX NET ABNSETCA MexaHudeckas nonoMka (63,3%).
Mpy 3TOM CcnycTA TpW roAa 3KCnyaTauum CTOMATONOTMYECKON KOHCTPYKLMM AaHHOTO BUAA PUCK BO3HWKHOBEHUS MEXaHU-
YECKWX MOJIOMOK M PYHKLMOHaNbHBIX HELOCTATKOB CTaTUCTMYECKW 3HaumMo yBennumsaetcs B 1,8 (RR=1,4; 95% CI: 0,9-1,9)
n 1,6 (RR=1,6; 95% Cl: 1,1-2,6) pasa cootBetcTBeHHO (p <0,05), a yacToTa BCTPEYAEMOCTM NPAKTUYECKM BbipaBHUBAETCH —
47,8 v 43,7% cooTtBeTCTBEHHO. [pK UCMONL30BaHUM NPOTE30B OoJiee LIECTH NIeT B NPOLIEHTHOM cOoTHOLeHUM (58,3%) Hauu-
HaeT AOMUHMPOBaTh 06paLLaEMOCTb, CBA3aHHasA C QYHKUMOHANBHON HEA0CTAaTOYHOCTHIO.

3akntouenue. Cpok aKcnayaTaumum NONHBIX CbEMHBIX MNACTUHOYHBIX MPOTE30B HaNpSIMYH CBA3aH C NpUYMHaMK obpalleHns
C Lenbi 3aMeHbl CTOMATONIOrMYEeCKOl KOHCTPYKUMM. Bo3pacTalolumil puck BO3HUKHOBEHMS (QYHKLMOHANbHBIX HEL0CTATKOB
B BUJE HapyLLeHus uKcaLmum v cTabunmsaumn uKTyeT HeobxoaMMoCTb pa3paboTku KOMMieKca MeponpuaTMiA no npodu-
NaKTUKe pa3BUTUA aTPOMUECKMX NPOLIECCOB KOCTHOW TKaHU aibBEOJIAPHOrO OTPOCTKA BEPXHEM YEeNIIOCTM U aNibBEOSIAPHOM
YaCTU HKHEN YENIOCTH, a TaKKe AUCTPODUYECKMX U3MEHEHMIA CIM3UCTOM 060/104KM NPOTE3HOro 03Ka.

KnioueBble cnoBa: nosHble CbEMHbIE MAACTUHOYHbIE NPOTE3bI; NOBTOPHOE NPOTE3UPOBAHME; CbEMHOE NPOTE3MPOBAHME.
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KJWHNHECKIE MCCIEOBAHUA

BACKGROUND

Missing teeth are directly associated with the age of
patients and are among the most prevalent age-related
conditions. As a result, the prevalence and severity of
this disorder increase predictably among elderly and
senile individuals [1-3]. Modern dentistry offers a wide
range of orthopedic treatment approaches for edentulous
patients, including dental implantation. However, dental
restoration by implantation is not always possible due
to various factors, such as decompensated systemic
diseases, significant financial burden, and others [4].
Thus, removable dentures, including complete dentures,
remain a viable option.

Acrylic complete laminar dentures are currently
the most common prosthetic rehabilitation approach in
completely edentulous patients. However, the primary
structural material used in these dentures has certain
well-known disadvantages [5, 6]. Identifying the primary
reasons for visit in patients requiring replacement of
acrylic complete laminar dentures will help determine the
best course of action for improving this type of prosthetic
rehabilitation.

STUDY AIM: To assess the reasons for visit in patients
requiring replacement of complete laminar dentures.

MATERIALS AND METHODS

A statistical assessment of the frequency of reasons for
visit in patients requiring replacement of complete laminar
dentures was performed.

Study design

« observational,
 single-center,

» cross-sectional,
» sampling,

» single-arm.

Eligibility criteria
The study included completely edentulous patients (ICD

code: K08.1) wearing complete laminar dentures for 0 to
=6 years.

Study setting

The study was performed at the City Dental Clinic (Perm
Territory).

Study duration

The study duration was 22 months (February 3, 2021,
to December 23, 2022). During the study, a comprehensive
dental examination in completely edentulous patients
(ICD code: K08.1) was performed, and the reasons
for replacement of complete laminar dentures were
documented.
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Therapeutic intervention

During the period specified above, a comprehensive
dental examination was performed in completely
edentulous patients who had previously used complete
laminar dentures and needed to replace them.

Primary study outcome

The frequency of reasons for visit in patients requiring
replacement of complete laminar dentures.

Secondary study outcomes

Documenting and analyzing the reasons for complete
laminar denture replacement after short-term and long-
term use. Risk calculation for functional defects, mechanical
failures, and unsatisfactory esthetic results.

Subgroup analysis

The patient were divided into three groups based on the
duration of use of complete laminar dentures: <3 years,
30 patients (21.9%); 3—6 years, 71 patients (51.8%); and
>6 years, 36 patients (26.3%).

Reporting outcomes

The primary and secondary study outcomes were
presented using statistical analysis.

Ethical review

The clinical study was approved at the meeting of the
Local Ethics Committee of the E.A. Vagner Perm State
Medical University (protocol No. 9 of September 30,
2021).

Statistical analysis

Sample size calculation: The study sample size was
calculated according to the formula: n=t? x p(1-p)/m?,
where n is the sample size; t is the accuracy level; for
a 95% confidence interval (Cl), t=1.96; p is the estimated
prevalence of assessed event (at 50%, p=0.5); m is the
acceptable error, 5% [7]. If the need for complete denture
replacement is 9.4%, the sample size is 131 patient [8].

Statistical analysis methods: Nonparametric analysis
(x* test) was used to assess differences between
parameters. Relative risk (RR) and CI limits were calculated
in order to assess the risk for a specific reason for denture
replacement.

RESULTS

Study subjects

The study included 137 patients aged 60-74 years (older
age according to the World Health Organization classification;
55 females and 82 males) who presented to the study site for
the replacement of complete laminar dentures.
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Primary results

A total of 220 completely edentulous patients were
examined; of these:

« 8.6% (19 patients; 12 males and 7 females) presented
for the first time for the manufacturing of complete
laminar dentures for both jaws;

o 29.1% (64 patients; 7 males and 57 females) presented
for the manufacturing of a complete laminar denture
for one jaw (these patient previously wore a removable
partial laminar denture);

o 35.9% (79 patients; 43 males and 36 females)
presented for the replacement of a complete laminar
denture for one jaw;

o 26.4% (58 patients; 39 males and 19 females)
presented for the replacement of complete laminar
dentures for both jaws.

Thus, 137 of the 220 examined patients (55 females
and 82 males) have previously used complete dentures
for both jaws (Table 1).

The reasons for replacing dentures were as follows:
» Mechanical failure: cracks, chipping, fractures;

» Functional defects (impaired fixation and/or
stabilization of dentures, etc.);

» Unsatisfactory esthetic results with complete laminar
dentures: attrition of cutting edges of anterior teeth
and masticatory surfaces of lateral teeth; color
changes in the polymer material of the denture basis
and artificial teeth; initial dissatisfaction with the
selected color or shape of artificial teeth; denture
odor, etc. (Fig. 1).

The reasons for replacement of removable dentures
specified above were associated with the duration of their
use (Table 1).

The use of dentures for more than three years was
associated with a significant increase in functional

Vol. 28 (5) 2024
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defects, including occlusal surface deformation of
artificial teeth (attrition), which caused complaints
of discomfort when eating due to prolonged chewing
(Fig. 2), as well as impaired fixation and stabilization of
complete laminar dentures. Notably, the frequency of
visits for replacement of dentures due to unsatisfactory
esthetic results significantly decreased in both males and
females after 6 years of use.

Secondary results

The relative risk of functional defects increased by
1.6 times when using dentures for 3—6 years (RR=1.6;
95% Cl: 1.1-2.6) and by 2.2 times after 6 years, compared
to using them for <3 years (RR=2.2; 95% Cl: 1.1-4.2). The
relative risk of mechanical failures increased significantly
by 1.8 times when using dentures for 3 years (RR=1.4;
95% Cl: 0.9-1.9), compared to a more prolonged use
(3—6 years). Removable dentures did not have a higher
risk of mechanical failure after 6 years of use compared
to <3 years. These findings indicate an increased risk of
mechanical failure when using dentures for 3-6 years
(Fig. 3).

Adverse events
No adverse events were reported in the study.

DISCUSSION

Summary of primary study results

Mechanical failures were the most common reason
for replacement of complete laminar dentures in
completely edentulous patients who used them for
<3 years (63.3%). After three years of using these
dentures, the risk of mechanical and functional

Table 1. Reasons for denture replacement in patients with completely edentulous upper and/or lower jaw, n/%

Duration of use

Reasons <3 years, 30/21.9 3-6 years, 71/51.8 >6 years, 36/26.3
F M F M F M
19/63.3 34/47.8 14/38.9
Mechanical failure
5/26.3 14/73.7 8/23.5 26/76.5 2/14.3 12/85.7
8/26.7 31/43.7 21/58.3*
Functional defects
4/50.0 4/50.0 20/64.5 11/35.5 7/33.3 14/66.7
*it
Unsatisfactory 3/10.0 6/8.5 1/2.8
esthetic results 3/100 0 5/83.3 1167 1/100 0

* p <0.05 compared to the same parameter when used for <3 years; # p < 0.05 compared to the same parameter when used for 3-6 years. The ? test

was used for statistical analysis.
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Fig. 1. Complete laminar denture for the upper jaw (a) and complete laminar denture for the lower jaw (b), patient N. (female, 69 years,
K08.1). Poor hygiene, esthetic results, and performance characteristics of the denture (pigmented plaque, chipping, attrition of artificial
teeth); duration of use: 14 years.

Fig. 2. Patient N. (female, 69 years, K08.1): a, complete laminar dentures used for 5 years; b, complete laminar dentures for the upper
and lower jaw used by the patient.

Fig. 3. Complete laminar denture, patient V. (male, 72 years, K08.1). Poor denture hygiene, multiple repairs due to mechanical failures,
attrition of occlusal surfaces of artificial teeth; duration of use: 7 years.

DOl https://doi.org/10.17816/dent630908
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defects increases significantly (by 1.8 times and
1.6 times, respectively), and the incidence becomes
comparable (47.8% and 43.7%, respectively). When
using dentures for >6 years, functional defects become
the most common reason for replacement (58.3%).
Discussion of primary study results

An increase in functional defects of complete laminar
dentures can be associated with maxillary ridge and
mandibular alveolar bone atrophy, as well as hypotrophic
and dystrophic changes of the mucosa in the denture-
supporting area [9]. Several factors contribute to the
progression of these disorders, including age-related
degradation of compensatory mechanisms of the human
body, as well as non-physiological masticating pressure
propagation to denture-supporting area tissues, which is
the main drawback of complete dentures [10].

On the other hand, the high proportion of mechanical
failures of complete laminar dentures used for <3 years
may reflect production faults [11, 12].

Study limitations

The main limitation of this study is the inability to assess
errors made by dental technicians and orthodontists during
various stages of manufacturing of complete laminar
dentures, which resulted in their breakage or degradation of
performance characteristics.
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CONCLUSION

The duration of use of complete laminar dentures is
directly related to the reasons for their replacement. The
increased risk of functional defects, such as impaired
fixation and stabilization, necessitates developing a set
of measures for the prevention of maxillary ridge and
mandibular alveolar bone atrophy, as well as dystrophic
changes of the mucosa in the denture-supporting area.
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