Effects of mechanical and chemical hygiene methods on the 0-ring
system-retained overdenture: A simulated two-year evaluation
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Abstract

Background. Cleaning overdentures is challenging due to their complex metallic structures, which often
create small and irreqular areas that are difficult to clean. Thus, it is necessary to find an effective and safe
method for their maintenance.

Objectives. The aim of the study was to evaluate the effects of hygiene methods on the dimensional
changes and retention force of the 0-ring system over a simulated two-year period.

Material and methods. A total of 54 specimens with 2 O-rings each were distributed into 9 groups:
control — no cleaning; brushing — blue®m toothpaste (BM); brushing —Trihydral toothpaste (TR); immer-
sion — NitrAdine® (Ni); immersion — 5 mg/mL chitosan solution (Ch); and combined methods: BM-+Ni,
BM-+Ch, TR-+Ni, TR+Ch. The deformation and retention force were evaluated every 6 months for 2 years.
The statistical analysis was performed using two-way analysis of variance (ANOVA) and Pearson'’s correla-
tion test (a = 0.05).

Results. The BM-+Ch group exhibited smaller changes in diameter after 6 months (A(T1-T0)) than the
control and BM-+Ni groups, both internally and externally (p < 0.001). In addition, the BM+Ch group
demonstrated greater retention forces at 6 months (p = 0.024) and 18 months (p = 0.028) in comparison
to the TR+Ch group. The TR+Ch group exhibited a negative correlation with changes in the external
diameter (r = —0.334, p = 0.021), while BM+-Ch showed a negative correlation with changes in the internal
diameter (r = —0.334, p = 0.021). The Ni group demonstrated a negative relationship with changes in
both the internal (r = —0.296, p = 0.041) and external diameters (r = —0.405, p = 0.004).

Conclusions. A combination of brushing with blue®m toothpaste and immersion in the chitosan solution
demonstrated satisfactory results in maintaining the retention force of the O-ring system.

Keywords: denture cleanser, prosthodontics, toothpastes, dental prosthesis


https://creativecommons.org/licenses/by/3.0/

722

Highlights

T.C. Vinha et al. Effects of hygiene methods on the O-rings

* Cleaning methods influence dimensional changes and retention force of O-rings in implant-supported overdentures.
¢ Brushing with blue®m toothpaste combined with immersion in chitosan solution provided satisfactory hygiene and

retention outcomes.

* Further studies are required to confirm clinical applicability and assess long-term effects of these cleaning methods

on overdentures.

Introduction

Edentulism remains a prevalent condition affect-
ing a significant portion of the population. Among the
available options for oral rehabilitation, the use of over-
dentures has emerged as an excellent alternative to con-
ventional complete dentures. Overdentures offer various
advantages, including the prevention of soft tissue inju-
ries, enhanced retention, stability, masticatory function,
phonetics, and esthetics. Success rates for overdentures
range between 94% and 100%.!

The O-ring system comprises an attachment connected
to the implant and a metallic capsule with an internal sili-
cone ring that is retained in the prosthesis.? This system
effectively distributes masticatory forces among the sup-
porting structures and is favored by patients due to its
ease of insertion and removal.?

Proper hygiene of overdentures is crucial for the suc-
cess and longevity of the treatment.>=> Regular recalls
and maintenance of gingival health are also essential.®
The literature describes various hygiene protocols, with
mechanical hygiene (brushing) being the most commonly
used method, and the combined approach involving both
mechanical and chemical methods as the most effective
in eliminating biofilm and preventing periodontal dis-
ease.”1¢ Therefore, the significance of denture cleansers
and toothpastes in maintaining oral health cannot be
neglected.!”1#

Given the absence of conventional toothpastes
designed for the maintenance of overdentures, the present
study focuses on products such as Trihydral and blue®m,
which are suitable for both prosthesis and oral cavity
hygiene without causing metal degradation. Effervescent
tablets for dentures, particularly NitrAdine®, have been
frequently recommended as a chemical hygiene method.
NitrAdine® has demonstrated effectiveness in cleaning
removable partial dentures containing metal, as well as
overdentures.'2! However, since overdentures are com-
posed of various materials, and few studies have exam-
ined the effects of cleansers on these prostheses,®?2-2 it
is necessary to evaluate the efficacy of denture cleansers
to recommend an effective and safe method for patients
with overdentures. A recent systematic review indicated

that hygiene solutions have the most significant impact
on retention for the bar—clip attachments in different
materials.?’

To explore alternative immersion solutions that are nat-
ural, easy to use, accessible, and cost-effective, research-
ers have investigated the potential of chitosan. Chitosan,
a natural biopolymer with proven antimicrobial proper-
ties, is found in abundance in nature and has been applied
in various fields, including pharmaceuticals, foods, cos-
metics, and chemicals.?8-32

Despite the significance of overdenture hygiene, a con-
sensus on the most effective hygiene method remains elu-
sive.?® Studies have reported conflicting outcomes with
the use of effervescent tablets,>?! sodium bicarbonate/
sodium perborate,3* mouthwash containing cetylpyri-
dinium chloride and fluoride, and sodium hypochlorite,
with consequent changes in the surface of the O-ring cap-
sules.242535 However, while the combined mechanical and
chemical hygiene method is regarded the most suitable
for the hygiene of dentures, there is a paucity of literature
addressing its application in overdentures.3¢-38

The present study aims to evaluate the effects of iso-
lated and combined hygiene methods on the dimensional
changes and retention force of the O-ring system over
a simulated two-year period. The null hypothesis posits
that the utilization of these methods will not have a sig-
nificant influence on the O-ring diameters or retention
force.

Material and methods

Experimental design

Fifty-four specimens of acrylic resin simulating pros-
thetic bases, with 2 O-rings each, were obtained and
articulated. Each base contained 2 implants (grand morse™;
Neodent Servicos Odontoldgicos LTDA, Curitiba, Brazil).
In a previous study, the data indicated that the difference
in the response of matched pairs is normally distributed
with a standard deviation (SD) of 0.88.%° If the true differ-
ence in the mean response of matched pairs is 1.38, 5 pairs
of subjects would be needed to reject the null hypothesis
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that this response difference is 0 with a probability (power)
of 0.8. The type I error probability associated with this
test of the null hypothesis is 0.05. Thus, 6 specimens per
group were selected based on the sample size of studies
employing the same methodology.3>-%”

Thespecimensweredividedinto9groups(Tablel).Each
group, encompassing 6 samples, underwent a hygiene
process and had outcomes measured at 4 different times.
The selected O-ring contains the pink O-ring rubber
(code 102.107), which the manufacturer specifies as
having low retention. The resin bases with the implants
(Fig. 1) were obtained from condensation silicone
impressions (Perfil; Vigodent SA Industria e Comércio,
Rio de Janeiro, Brazil) of metallic bases. The O-ring
retainers were installed over the implants with a torque
of 20 Ncm.%®

Table 1. Distribution of the evaluated groups

No cleaning control
blue®m
Mechanical brushing
Trihydral
NitrAdine®
Chemical immersion
chitosan

blue®m + NitrAdine®
blue®m + chitosan

Trihydral + NitrAdine®
Trihydral + chitosan

Combined (brushing + immersion)

Initial measurements

Before simulation, measurements were obtained
through stereomicroscopic analysis (SMZ800; Nikon,
Melville, USA). The O-rings were subjected to a visual
examination, and images were captured using the
NIS-Elements for Basic Research software (Nikon) at
a magnification of x20 to evaluate any dimensional
changes that occurred due to the cleaning procedures.
The horizontal and vertical distances of the internal
and external diameters of the O-rings were measured as
demonstrated in Fig. 2.

The specimens were also subjected to the reten-
tion force analysis using a mechanical testing machine
equipped with a 196-N load cell. The machine performed
20 insertion/removal cycles per minute,®® resulting in
216 readings (9 groups x 4 times x 6 repetitions). The
base that simulated the mandible was fitted and fixed
in an acrylic container filled with water at 37°C. Subse-
quently, the testing machine performed the insertion and
removal of the specimen in the base.

The experimental design of the study is presented in
Fig. 3.
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Fig. 1. Resin bases used in the study
A. Base with implants and fittings; B. Capsule base with specimens.

Fig. 2. Measurement of the internal and external diameters of the O-rings

A. Outer circle; B. Inner circle; C. External horizontal distance; D. Internal
horizontal distance; E. External vertical distance; F. Internal vertical distance.
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Fig. 3. Experimental design of the study

Cleaning

Mechanical hygiene

The mechanical cleaning method involved the use of
an artificial brushing machine to standardize the strength
and frequency of the brushing (MAVTEC Brush Simulator;
Mavtec Comércio de Pecas Acessorios Servicos Ltda ME,
Ribeirao Preto, Brazil). Additionally, soft-bristle toothbrushes
(Colgate Slim Soft; Colgate-Palmolive Company, Rio de
Janeiro, Brazil) were utilized. Two types of toothpaste were
used: blue®m (Bluem Brazil, Curitiba, Brazil); and Trihydral
(Perland Pharmacos Ltda, Cornélio Procépio, Brazil). The
toothpastes were suspended in distilled water at a ratio of 1:1
(Table 1).134° To calculate the brushing time at the frequency
of 356 rotations per minute, 8,600 cycles were performed,
which corresponded to 6 months of brushing exposure. This
cycle was repeated until 2 years of use. The toothbrushes and
toothpaste solutions were replaced at the conclusion of each
6-month cycle.!>*

Chemical hygiene

Two methods for the chemical hygiene of overdentures
were employed. The first technique involved the immer-
sion of the specimens for 12 h in a solution containing
effervescent tablets (NitrAdine®; MST Laboratories AG,
Vaduz, Liechtenstein) diluted in 150 mL of water at an
average temperature of 37°C.4! This exposure is equivalent
to a routine use of the product twice a week for 15 min,
according to the manufacturer’s instructions, thereby

Table 2. Products used the study

Commercial name Manufacturer
NirAclne? Vot Lechienseen
o
blugehn Crtioe, et
Tyl Perlaqq Pharm,a(?os Ltdg,
Cornélio Procépio, Brazil

T2

12 months

\

Diameter
Retention force Retention force Retention force

citric acid, sodium lauryl sulfate, lactose monohydrate, sodium bicarbonate, sodium chloride, potassium
monopersulfate, sodium carbonate, mint flavor, PVP

water, low molecular weight chitosan (5 mg/mL), and negligible amounts of peracetic acid and calcium

glycerin, water, hydrated silica, honey, silica, PEG-32, aroma, cocamidopropy! betaine, cellulosic gum,
magnesium sulfate, sodium sulfate, sodium citrate, lactoferrin, sodium saccharin, xylitol, methyl salicylate,
sodium chloride, sodium perborate, sodium methylparaben, citric acid, limonene, Cl 42090

1500 ppm of fluoride, monofluorophosphate, chloramine-T (0.2%), calcium carbonate, propylene glycol,
sorbitol, hydroxyethylcellulose, tetrasodium, pyrophosphate, sodium lauryl sulfate, decyl polyglucoside,
methylparaben, sodium saccharin, flavor, water, sodium monofluorophosphate

Brushing
Immersion
Insertion/removal

Brushing
Immersion
Insertion/removal

T3
18 months

v

Diameter

T4
24 months

\

Diameter

simulating a period of 6 months. During the immersion,
the solution was not changed because studies on the deg-
radation curve of the tablet indicated that the product
remains highly effective within the specified time frame.

The second immersion method entailed the use
of an experimental solution of chitosan at a concentration
of 5 mg/mL.2 For this purpose, low molecular weight chi-
tosan (Sigma-Aldrich, St. Louis, USA) was utilized. A daily
15-min immersion routine was simulated for a period
equivalent to 6 months (42 h) (Table 2).

Combined hygiene methods

In the combined hygiene protocols, mechanical meth-
ods were first used, followed by chemical methods, as
described in the methodology.®

Outcomes of interest

After each 6-month simulation period, measurements
were conducted once more using stereomicroscopy
(SMZ800; Nikon) as previously described.

The specimens were also subjected to the retention
force analysis using a mechanical testing machine. A total
of 720 cycles were performed to simulate 6 months
of denture use, based on the assumption of 4 insertions
and removals of the prosthesis by the patient per day.*
The force required for each insertion/removal cycle was
recorded using the LabVIEW 8.0 software (National
Instruments, Austin, USA) connected to the load cell
of the testing machine.

Composition

hydroxide

PVP — polyvinylpyrrolidone; PEG - polyethylene glycol.
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Statistical analysis

The data analysis was performed using the IBM SPSS
Statistics for Windows software, v. 21.0 (IBM Corp.,
Armonk, USA). The mean values, which exhibited
a normal distribution as indicated by the Shapiro—Wilk
test, were compared using two-way analysis of variance
(ANOVA) and Tukey’s tests with Bonferroni correction.
The Pearson’s correlation (r) test was applied to verify
the correlation between the dimensional changes of the
diameters and the retention force (a = 0.05 for all tests).

Results

The results of this study demonstrated that the dimen-
sional changes of the internal (ID) and external diam-
eters (ED) of the O-ring system were affected by immer-
sion (p < 0.05), time (p < 0.001) and brushing techniques
(p < 0.001). Likewise, the retention force was found to
be time-dependent, exhibiting interactions with both
immersion and brushing techniques (p = 0.005).

Immersion treatments demonstrated a better preserva-
tion of the ID (p = 0.012) in comparison to the absence
of immersion, with the use of NitrAdine® yielding a smaller
change in ID (26.2 pym (SD = 54.2)) after 6 months
(A(T1-T0)) compared to the no immersion group, which
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exhibited a mean change of 40.4 um (SD = 7.8) (p = 0.009).
Similarly, changes in the ED were significantly less pro-
nounced in the presence of NitrAdine®, with a mean
change of -19.3 pum (8D = 12.3), in contrast to the no
immersion group’s mean change of 12.0 pm (SD = 22.5) at
A(T1-TO) (p = 0.004).

The brushing method analyses revealed distinct dimen-
sional alterations. The application of Trihydral brushing
without immersion led to an increase in the ID (p < 0.001),
contrasting with the stabilizing effects of NitrAdine® and
chitosan immersion. Brushing with blue®m without
immersion resulted in a decrease in diameter measurements
at A(T1-T0). Moreover, when used in conjunction with
chitosan immersion, it exhibited a reduction trend in
diameters in the ED (p < 0.001) (Table 3).

The retention force analysis revealed a significant
variation over time (p < 0.0001). The initial force (TO0)
of the O-rings, without immersion or brushing, was
1441 £2.69 N. In the subsequent temporal analyses,
both NitrAdine® and chitosan immersions demonstrated
enhanced retention forces compared to the non-immersion
condition (p = 0.006 and p = 0.005, respectively). By the
final time point (T4), the retention force in the chitosan
immersion group exhibited less variance than that of the
NitrAdine® group (p = 0.001). The application of Trihydral
brushing demonstrated no significant differences between
immersion types across all temporal frames (Table 4).

Table 3. Differences in the dimensions of the internal and external diameters of the O-rings over time

Diameter Immersion Brushing A(Sr:;—()) A(EI;IZI;';'O) A(E:r:;-o) A(En;-;—())

no brushing 404 +7.8%7 —49.6 £21.508 —45 4 £24 4938 —44.8 £23 698

no immersion Trihydral 29.6 +9.19A 34.5 +£9,300A 429 +£8.200/8 445 +10.3908

blue®m 448 £53.3%A —16.5 £20.6%6¢ —18.5 £25 508 —9.7 £30.8%C
no brushing 26.2 +54.20A 22.2 +52 2PabA 29.5 +48 8P4 26.4 £53,0P20A

Internal NitrAdine® Trihydral —19.3 £12.3004 —12.7 £17.3604 —11.8 +£17.6604 —7.8 £18.0°A
blue®m 54.9 +17.0%A 52,6 +18.1PA 52.8 £16.48A 59.8 £15.8P

no brushing 444 +£20.8%°8 38.4 +20.58A 482 £194Fe8 464 +19.1PA8

chitosan Trihydral —18.0 +34.3P07 —12.6 +31.0PA —1.3 £29,5P08 2.9 +32.2008

blue®m —29.2 +452P0A —22.1 £50.8%18 —15.9 £52.00048 —14.1 £51.7008

no brushing 12.0 +22.5%82A —130.9 +25.793 —141.9 +28.5%8 —145.5 +27.4%8

no immersion Trihydral —4.4 +13.5%A 135 2£10.75 6.8 +18.99PA 16.6 +18.8%A

blue®m 29.9 +95 6%A —112.2 £63.5098¢ —125.2 £50.798 —92.1 £59.19¢
no brushing 10.9 £64.19A —27.2 £54.7PadA —18.1 £42.4P2bA —24.7 +44 8PabA

External NitrAdine® Trihydral —76.2 +£27.7PA —76.2 £27.20A —70.4 +17.96A —63.2 +27.6%A
blue®m 38.1 £27.3%@A 13.9 +22.080A 17.8 +24.580A 149 +16.5P0A

no brushing 543 £29.79A8 —0.4 +60.88A —10.1 £63.5628 2.1 £53.0%8

chitosan Trihydral —72.2 +50.480A —76.9 +46.9P0A —72.9 +48 480A —60.8 +48.6P0A

blue®m —66.6 £50.484 —92.8 +67.3%A —82.9 +63 694 —55.4 +66.6%7

TO - 0 months; T1 = 6 months; T2 — 12 months; T3 — 18 months; T4 — 24 months. Data presented as mean + standard deviation (M +5D). The same Greek
letters (q, B, &) indicate statistical similarity between immersion techniques for the same brushing method and time. The use of the same lowercase letters
indicates statistical similarity between brushing methods for the same immersion technique and time. The same capital letters denote statistical similarity
between time points for the same immersion technique and brushing method. The mean values, which exhibited a normal distribution as indicated by the
Shapiro-Wilk test, were compared using two-way ANOVA and Tukey's test with Bonferroni correction.



726

T.C. Vinha et al. Effects of hygiene methods on the 0-rings

Table 4. Correlation between retention force values in different groups over time

Retention force

Immersion Brushing
no brushing 12.14 +4.539%A
No immersion blue®m 10.93 £3.130248
Trihydral 9.65 +3.84%%A
no brushing 12.73 +3.68%A
NitrAdine® blue®m 1137 £3.38%A
Trihydral 10.60 +4.09%4
no brushing 10.20 +2.9302bA8
Chitosan blue®m 13.46 +4.57908
Trihydral 7.58 £2.43%A

7.72 £1.9204 7.81 £1.89%4 9.16 242084
14.70 £3.15%A 15.37 £3.771980A 9.62 +3.58%8
13.70 £3.50%A 12.37 £1.429A 10.77 £2.38%A
14.48 +4.348A 10.63 +3.82062A 12.32 +1.76%A
11.83 £3.67%4 11.97 +£1.60%A 0.78 £1.32%A
13.29 +2.3793A 9.70 +4.91%A 11.27 £2.96%A
14.58 +3.58%" 14.68 +2.18P018 5.99 +2.03%8
13.18 £4.150%A 16.38 +1.86P08 7.54 £3.30030A8

11.93 +4.64%A 11.89 £2.2209A 11.32 £3.9998

Data presented as M £5SD. The same Greek letters (a, ) indicate statistical similarity between immersion techniques for the same brushing method and
time. The use of the same lowercase letters indicates statistical similarity between brushing methods for the same immersion technique and time. The same
capital letters denote statistical similarity between time points for the same immersion technique and brushing method. The mean values, which exhibited
a normal distribution as indicated by the Shapiro-Wilk test, were compared using two-way ANOVA and Tukey's test with Bonferroni correction.

The correlation analysis between dimensional changes
and retention force indicated a weak negative correla-
tion among specimens immersed in NitrAdine®, where
less dimensional change was associated with higher
retention force (Table 5). These complex interactions were
supported by the statistical analysis, according to the data
provided in Tables 3-5.

Discussion

The present study aimed to evaluate the dimensional
changes in the internal and external diameters of the
O-rings and the retention force before and after the
application of different hygiene methods for overdentures.
The results indicated that the null hypothesis was not
accepted, as the evaluated hygiene methods promoted
deformations in the capsules and changed the retention
force at the different times analyzed. This highlights
the influence of the hygiene method on the properties
of O-rings. The present study focused on the evaluation
of O-ring systems, which are widely accepted by patients
because they are easy to insert and remove, simple to clean,
improve quality of life, and allow for effective distribution
of forces.3=> Previous studies have demonstrated that the
retention of systems can be affected by different hygiene
solutions.*212425273442 Additionally, color changes in the
retentive elements have also been reported.?>42-44

Regarding the retention force, the combination
of blue®m toothpaste and chitosan solution demonstrated
optimal outcomes. This combination proved effective in
preserving the dimensions and the retention force of the
O-ring system. The use of a 5 mg/mL chitosan solution
as a complementary chemical method, in addition to
brushing, appears to be a promising approach. Chitosan,
an abundant and affordable substance of animal origin, has
been considered a favorable option for denture hygiene

Table 5. Correlation between retention force and dimensional change in
diameters

- G — Diameter
actor roup ariable
external
Pearson's correlation  0.162 0.039
control
p-value 0.272 0.790
Pearson’s correlation  0.074 0214
Trihydral
p-value 0618 0.144
Pearson’s correlation  —0.003 0.136
blue®m
p-value 0.987 0.356
Pearson's correlation  —0.296 ~ —0.405
NitrAdine®
p-value 0.041* 0.004*
; Pearson’s correlation 0.186  —0.055
Retention NitrAdine® + Trihydral
force p-value 0205 0709

Pearson's correlation  —0.013 0.033
NitrAdine® + blue®m

p-value 0928 0.826
Pearson's correlation  —0.238 -022

chitosan
p-value 0.104 0.134

Pearson’s correlation  —0.148  —0.334
chitosan + Trihydral

p-value 0315 0.021*
Pearson's correlation  —0.334  —0.275
chitosan + blue®m
p-value 0.021*  0.058

* statistically significant (p < 0.05).

due to its non-toxic nature, biopolymer properties, and
proven antimicrobial action.??® The necessity for easily
accessible products, coupled with the prevalence of chi-
tosan in nature, has led to the development of blue®m,
a product that is free from chemical components such
as triclosan and fluoride. This toothpaste contains active
oxygen and biological honey derivatives, and is character-
ized by a neutral pH, as reported by the manufacturer.
It is recommended for oral cavity hygiene and for use with
overdentures, as it is purported to not cause adverse
effects, such as oxidation, on prosthetic components.
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The denture retention is directly related to patient satis-
faction and chewing difficulties, which can necessitate the
replacement of the retaining component of the prosthesis
and frequent returns to the dental office for maintenance.

In relation to the dimensional changes, brushing with
Trihydral in conjunction with immersion in NitrAdine®
as well as brushing with blue®m followed by the immer-
sion in a chitosan solution resulted in the smallest dimen-
sional changes in the O-ring diameter. Trihydral tooth-
paste does not contain highly abrasive particles that could
cause prosthesis wear. Its active ingredient, chloramine-T,
has antiseptic and biocidal properties, and has been used
as a periodontal surgical adjuvant.*® It exhibits excellent
biofilm-penetrating properties and effectively neutralizes
bacteria, while also inhibiting gum inflammation and pro-
moting tissue regeneration and repair.**%* Martinez et al.
conducted a systematic review and meta-analysis to evalu-
ate the effectiveness of effervescent tablets in cleaning and
sanitizing removable dentures compared to other chemical
and physical methods.* The authors assessed biofilm
reduction, microbial levels and material stability. The study
concluded that the combination of brushing with the use
of an effervescent tablet yielded significantly better
results.*” According to many studies, the NitrAdine® effer-
vescent tablet has antimicrobial properties and is compat-
ible with cobalt—chromium metal alloy.1920-3>

A study by de Campos et al. stated that overdentures
are subject to loss of retention when undergoing continu-
ous insertion and removal of the prosthesis.* The authors
highlighted several factors that can influence the efficacy
of overdentures, including implant angulation, implant
type, connector size, retainer depth, and retainer material.
However, they did not evaluate the impact of cleaning
agents.* Overdentures are considered to be relatively easy
to clean; nevertheless, there is currently no ideal product
that could be recommended for their hygiene.*’~%

The results of this study demonstrate that the retention
values of the control group were less satisfactory, sug-
gesting that the hygiene method played a crucial role in
maintaining adequate retention force. Even with the wear
resulting from the insertion and removal of the prosthe-
sis, the efficacy of the cleansers in protecting the retainers
likely contributed to the enhanced retention observed in
these cases. All groups exhibited higher retention force
in comparison to the control group. A comprehensive
analysis of the temporal dimension, coupled with the
examination of the internal and external diameters of the
O-rings, revealed that all groups, including the control
group, exhibited dimensional changes over time, charac-
terized by an increase or decrease in diameter. In a study
by Ayyildiz et al, the effect of effervescent tablets was
evaluated.? The results indicated that their use resulted
in lower changes compared to the control group.?®
Effervescent tablets have been proposed for patients with
implant-retained overdentures.'®? These findings are
consistent with the results of other studies that have
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demonstrated the preservation of retainer system character-
istics by cleansers.?? Varghese et al. showed that the use
of Polident for 5 min did not significantly alter the proper-
ties of the O-ring, while Fittydent and chlorhexidine glu-
conate resulted in an increase in its retention force when
compared to the control group.?

In the present study, a weak negative correlation
was observed between the dimensional changes of the
internal and external diameters and the retention force
after immersion in NitrAdine®. However, the mechanisms
of retention loss cannot be solely explained by dimensional
and surface changes, as not all groups that experienced
retention loss exhibited significant dimensional changes.
These results corroborate the findings of Rutkunas et al.,
who used scanning electron microscopy to evaluate the
effects of wear on overdenture retainers and concluded
that not all groups exhibiting retention loss demonstrated
substantial dimensional changes.” The changes in the
physical and mechanical properties of the O-ring, such as
decreased flexibility, may contribute to maintaining the
retention force during the use of prosthesis.

Limitations

This study was subject to certain limitations, as it was
conducted in vitro and did not evaluate the effect of chew-
ing cycles on the retainers. In clinical settings, chewing
forces, as well as patient forces and the insertion axis
involved in prosthesis removal and insertion, can undergo
changes. Additionally, thermal cycling was not performed,
and it is acknowledged that the conditions of the oral cav-
ity can influence the results, as thermal and pH changes
can alter the retention force.?® The present study is a pio-
neering analysis of the combination of mechanical and
chemical methods for the hygiene of overdentures, aim-
ing to provide guidelines for improving denture hygiene
and informing professionals about the safety of overden-
ture hygiene. The evaluated methods had satisfactory
effects, as they ensured the stability of the O-ring properties
within acceptable limits. However, further studies, partic-
ularly clinical trials, are necessary to evaluate not only the
antimicrobial activity, but also the potential deleterious
effects on different surfaces of overdentures.

Conclusions

This study contributes to the understanding of the effects
of different cleaning methods on the dimensional changes
and retention force of O-rings in implant-supported
overdentures. The findings suggest that the combination
of brushing with blue®m toothpaste and immersion in
a chitosan solution can vyield satisfactory results in terms
of overdenture hygiene and retention force. Further research
is warranted to explore the clinical applicability and long-
term effects of these hygiene methods on the overdentures.
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