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ABSTRACT

Denture plaque has been shown to be responsible for
a variety of soft tissue changes in many denture
wearers. Proper routine cleaning of tissue surface of
denture is essential to maintain healthy supporting
tissue. The purpose of this study was to quantify and
compare the effectiveness of common cleaning agents
and toothpaste in the removal of denture plaque from
the tissue surface of the maxillary complete dentures.
Fourteen healthy edentulous patients were selected and
complete denture were made for each of them. After
the completion of the necessary adjustments, the
patients were divided into control group (n=6) and
treatment group (n= 8). Patients of the control group
were requested to follow one test session to clean their
dentures with a wet brush. And, the patients of the
treatment group were also requested to follow 3 test
sessions, consisting of cleaning using a toothbrush
with: 1. toothpaste, 2. hand washing liquid soap and
3. bar mild bath soap. At each test session, every
maxillary complete denture with 3 days accumulated
plaque on the tissue side surfac'e, before and after
treatment was disclosed with 4.5% mercurochrome dye
and plaque accumulation was scored according to
plaque index. The results showed that toothpaste, hand
washing liquid soap or bar mild bath soap with the
use of toothbrush has a highly significant (p <0.01)
as compared to the control goup (p > 0.05) in the
removal of denture plaque. The effectiveness of hand
washing liquid soap was found to be statistically
greater than the other two. It can be concluded that
liquid soap can be used as a denture cleaner.

Key words: denture plaque, toothpaste, toothbrush,
liquid soap, bar bath soap.

INTRODUCTION

Acrylic resin bases on both removable partial and
complete dentures attract stains and odor-producing
organic and inorganic deposits (1). MacCallum et al.
(2) have characterized the calcareous deposits which
form on dentures as consisting essentially of an organic
and inorganic portion. The organic portion (15% to
35%) is basically glycoprotein and responsible for
binding the deposit to denture. The process by which
dentures accumulate plaque, stain, and calculus is
apparently similar to the process which takes place on
natural teeth (3).
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Plaque is responsible for variety of soft tissue
changes in many denture wearers (3-4). These changes
manifest themselves as a series of related symptom
complexes which include denture stomatitis,
inflammatory papillary hyperplasia, and chronic
candidiasis. Ill-fitting dentures, trauma, and lack of
denture cleanliness are most commonly cited triad of
local etiologic factors for each of these entities and
the plaque that forms on the tissue surfaces probably
is of the greatest clinical significance (4).

Budt-Jorgensen and Bertram (5) found stomatitis
in 58 patients with complete dentures and compared
them to a control group with complete dentures and
clinically normal palatal mucosa. They found that
denture cleanliness was far better in control group
than in the denture with stomatitis group and there was
a statistically significant relationship found between
poor denture cleanliness and severe inflammation. In
a series of reports dealing with denture stomatitis,
Olsen (6-8) came to the conclusion that disinfection
of the denture is the essential preventive procedure,
because the bulk of causative microorganism reside on
the denture base. Tarbet (9) in 1982 reported
relationship between mucosa health improvements and
the reduction in denture plaque by a rigorous denture
hygiene program.

Proper routine cleaning of tissue surface of a
denture is essential to maintain healthy supporting
tissues (9). To be effective, a denture cleaner must be
capable of removing plaque from not only the polished
surfaces of the prosthesis but more importantly the
unpolished tissue surface of the denture (10). It is at
this interface that the plaque accumulating on the
denture causes denture stomatitis, inflammatory
papillary hyperplasia and chronic candidiasis (4,11).

The most common method of routine denture
cleaning is brushing with tap water and either soap or
toothpaste. Tarbet (11) (1982) reported that fifty
percent of his study subjects used a paste and brush
to clean their denture regularly. A number of recently
developed toothpastes and liquid soaps are used to
clean dentures, but the efficiency of these materials
in denture plaque removal is not supported by
substantial experimental evidence.



In this study, two common cleaning agents and a
toothpaste used as denture cleaners were evaluated by
use of toothbrush in removal of denture plaque. The
specific aim of this study was to compare the
effectiveness of these common denture cleaners in
removal of accumulated plaque from the tissue surface
of maxillary complete dentures.

MATERIALS AND METHODS

Fourteen healthy edentulous patients ranging from 55
to 79 years of age with a mean of 64.50 ± 8.01 years
were randomly selected from twenty one subjects.
Complete dentures were made for each patient by the
students at Department of Prosthodontics, Faculty of
Dentistry, Trisakti University. After completion of the
necessary adjustments, all the maxillary dentures were
ultrasonically cleaned for 30 minutes to perform a
uniform baseline.

The subjects were divided into control group (n=
6) and treatment group (n=8 ). The subjects of control
group were then informed that they would be required
one test session to clean their denture with a wet
brush. Subjects of the treatment group were informed
that they would be required for three test sessions.
They were also informed that they should not clean
and remove their dentures in any manner for 3 days
prior the test session, thereby providing a substantial,
general reproducible buildup of plaque.

At the test session, the maxillary dentures with 3
days of accumulation of plaque were coded and rinsed
in flow controlled running water (1000 cc / minute)
for 1 minute to remove any loose food debris.

The mercurochrome (4,5%) dye (Table 1) was then
dropped on the tissue surface of the maxillary dentures
to disclose bacterial plaque for 1 minute. Excess dye
was gently rinsed in flow controlled running water for
1 minute.

Plaque accumulation were scored according to the
plaque index usually used for evaluation of commercial
denture cleaner products (1, 12) and is as follows:

The tissue surface of each maxillary denture was
divided into four sections approximately equal in area
by drawing a line anteroposteriorly at the midline and
another line perpendicular to the midline at about the
distal second premolar region. Plaque was disclosed
with mercurochrome dye (Fig. 1) and each of these
quadrants was scored before each regimen (Fig. 2 and
3), as follows: 1 = no plaque; 2 = light plaque (25%
or less of the quadrant); 3 = moderate plaque (26%
to 50% of the quadrant covered); 4 = heavy plaque
(51% to 75% of the quadrant covered); and 5 = very
heavy plaque (76% to 100%of the quadrant covered).
This was done by two separate investigators and the
results were tabulated. A total denture plaque score
of both control group and treatment group were
obtained by summing the quadrant scores.

After the scoring was done, the tissue surface of
each maxillary denture of control group was tested
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Figure 1: Disclosing medium applied to the
tissue surface of maxillary denture

Figure 2: Scoring denture plaque

Figure 3: Denture plaque before tretment

Figure 4: Denture plaque after treatment
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Table 1. Materials used in this test

Materials Trade name Manufactured by Active ingredient

Soft toothbrush

Toothpaste

Formula plus

Pepsodent Triple Action

Ultra Prima Abadi, Indonesia

Unilever Co, Indonesia 0.32% Sodium Fluoride,
0.75% Zinc Citrate
0.3% Triclosan

Hand washing liquid soap

Bar mild bathsoap

Ultra sonic cleaner

Disclosing solution

Yuri

Lux

Kienoes I Kamulya Co, Indonesia

Unilever Co, Indonesia

Ivoclar, Liechtenstein

Periodontic Dept, Usakti

Alkaline based

Alkaline based

water

4,5% Mercurochrome

RESULTS

DISCUSSION

Table 2. Mean and standard deviation plague scores control
group were analyzed with paired Student t-test

Although there are many commercial denture cleaner
products, they are not widely promoted by many
manufacturers as being done for toothpastes. Another
reason is that, these products are not easily available
in the Indonesian market. They are also too expensive

Sig

5 20,402 0.061

dfMean ± SD

17.167 ± 2.041

n

6Before

Brushing

Table 2 and 3 showed the mean and standard deviation
value of denture plaque scores before and after
treatment of the control and treatment group. Statistical
analysis accomplished using the paired Student t-test,
revealed no statistical significance (p=0.061) for the
control group, but within the treatment groups there
is a highly statistically significant difference in the
mean score before and after for all treatment groups
(p =0.000) (Table 3).

The statiscal analysis of denture plaque scores
after treatment using the one-way analysis variance,
revealed a statistically significant (p < 0.05) difference
between the three groups (Table 4). Application of
Tukey's HSD multiple comparisons test also revealed
a statistically significant difference between toothpaste
and hand washing liquid soap (p < 0.05) (Table 5).
There was no significant difference between hand
washing liquid soap and bar mild bathsoap (p> 0.05),
and between toothpaste and bar mild bath soap
(p > 0.05) (Table 5). The results of this study showed
that denture plaque removing effectiveness of brushing
with hand washing liquid soap was substantially greater
than bar mild bath soap or toothpaste (Table 6 ).

using a wet toothbrush (Table I), and the tissue surface
of each maxillary denture of the treatment group was
also tested with the first regimen, consisting of the use
of wet toothbrush and toothpaste (Table 1). A
mechanical hand brushing method was carried out
anteroposterioly for cleaning thoroughly the entire
tissue surface of the maxillary dentures (80 times/
minute) for 1 minute by the same operator. After the
tissue surface of maxillary dentures has been cleaned
according to the prescribed introduction, the tissue
surface of maxillary dentures were rinsed in flow
controlled running water for I minute to remove the
residue of the toothpaste. The mercurochrome dye was
then dropped on the tissue surface of the dentures to
disclose bacterial plaque for 1 minute and the excess
dye was gently rinsed in flow controlled running water
for 1 minute (Fig. 4). Scores of both control group
and treatment group were once again recorded to give
post-cleaning plaque values.

The dentures of the treatment group were then
ultrasonically cleaned again for 30 minutes and the
patients were reappointed for the next test session with
the second and third regimens test. The length of time
between each session was 3 days. The quantity of each
denture cleaner applied on to the wet toothbrush in this
study was as follows: 1) about 15 mm of toothpaste,
2) one pushing drop of hand washing liquid soap
and 3) one scraping of soaked bar mild bath soap
(Table 1).

The denture plaque score before and after
treatment of the control group and within the treatment
groups were given as means and standard deviation,
and the plaque score change before and after treatment
was also analyzed with paired Student t-test. The
differences in mean plaque score after treatment
between the three treatment groups were statistically
analyzed by a one-way analysis of variance. If the
differences at p < 0.05 level were found, the treatment
comparisons were done by Tukey HSD multiple
comparisons test. Data in this study was analyzed using
SSP 11.00 program.

After 6 16.718 ± 1.900
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Table 3. Mean and standard deviation plaque scores within treatment groups
were analyzed with paired Student t-test.

Group Prior After df Sig
Mean ± S.D. Mean ± S.D.

Toothpaste 15.500 ± 3.664 8.458 ± 3.216 7 6.323 0.000"
Liquid soap 15.125 ± 3.758 4.500 ± 2.777 7 14.409 0.000"
Bathsoap 14.750 ± 2.816 7.666 ± 2.570 7 12.595 0.000"

" Highly significant p < 0.0 1.

Table 6. Subset for alpha = 0.05

Table 4. Analysis of variance of denture plaque scores
treatment group after treatment

Table 5. Summary of multiple comparisons treatment
between treatment groups were analyzed by Tukey's HSD

Between groups Mean Std. Sig.
difference Error

Toothpaste - Liquid soap 3.956' 1.433 0.030

Toothpaste - bath soap 0.790 1.433 0.847
Liquid soap - bathsoap -3.166 1.433 0.093

'The mean differences is significant at the .05 level

Patients prefer to use toothbrush with toothpaste
to clean their dentures for two reasons. First, the
present paramount concern to the patient is the social
or cosmetic aspect of cleansing, and the second is the
need to thoroughly remove denture plaque at regular
intervals, especially on the tissue surface of the
dentures (11).

It is apparent from the results of this study that
brushing with toothpaste or soaps, either a bar soap,
or liquid soap, can significantly remove accumulated
denture plaque. This observation supports the findings
of Tarbet et al (9) and Abelson (12) that paste/brushing
method was consistently the more effective procedure
for removal of denture plaque compared to soak type
denture cleaning method.

Non-ionic and anionic antimicrobial agent (14-17)
have been shown to reduce plaque formation more
effectively than abrasive agents. This cross sectional
study showed that the denture plaque removal by
brushing using toothpaste was less effective than
brushing using bar mild bath soap or liquid soap. This
conformed to the previous study that the antiplaque
action of these non-ionic and/or anionic substances are
by their/its antimicrobial spectrum, together with their/
its affinity for intraoral surfaces, and subsequently
prolonged time of retention and activity, make them/
it useful as an antiplaque agent (18-21).

Soaps either potassium or sodium become alkaline
solution when dissolved in water. These type of
cleaners are usually alkaline detergents that can reduce
surface tension and combines with mechanical
brushing support the cleansing effect and their activity
is increased at the higher pH. The liquid soap can
dissolve in water more easily and quickly. This
conforms that the denture plaque removing
effectiveness of brushing with liquid soap tested was
found to be substantially greater than brushing with a
bar bath soap or a toothpaste. Although liquid soap
until now has not been promoted as a denture cleaner,
it can be used effectively as denture plaque reducing
agent.

In conclusion, this study seems to verify that
brushing with a toothpaste, a bar mild bath soap or a
liquid soap is effective in reducing denture plaque, and
liquid soap is more effective than bar soap or
toothpaste. It can be recommended that liquid soap is

4.500

7.666

8.458

SubsetN

8

8

8

Group

Liquid soap

Bathsoap

Toothpaste

Sum of df Mean F Sig.
Squares Square

Between groups 70.136 2 35.068 4.267 0.028'
Within groups 172.575 21 8.218

Total 242.711 23

, p < 0.05

for most of the geriatric complete denture wearers.
Data from the patients in this study reported that they
brush their dentures using toothbrush with toothpaste
(50%), liquid soap (25%) and bar mild bath soap
(25%) to regularly clean their dentures.

In this study, the control group showed that
brushing denture with a soft wet toothbrush alone could
not clean the denture effectivelly. Some authors
suggested the use of hard toothbrush, by increasing
diameter of the bristle and decreasing the length of
the bristle, but this toothbrush causes wear of the
r1pntllr •• 11~\
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