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Abstract

Objective: The goal of the removable partial denture is to restore impaired esthetics and mastica-
tory function by replacing missing teeth. The aim of this study was to establish a possible correla-
tion between removable partial denture in acrylic resin use after 5 years and dental diseases. Ma-
terials and Methods: Partially edentulous patients presenting for removable denture treatment at
the Prosthodontics service of the Affiliated Hospital of Kinshasa University, Democratic Republic
of Congo were assessed in this study. Patients were randomly assigned into 2 groups: Denture and
non-denture group. Caries and periodontal diseases were compared between both groups. Statis-
tical significance was set at p < 0.05. Results: The average age in the denture and non-denture-
group was 53.15 (+SD 22.05) and 31.59 (£SD 11.98) years. Out of 160 teeth were decayed, both
110 teeth (68.75%) in the denture-group and 50 teeth (31.25%) in the non-denture group. The
DMFT index calculated at start time of the study was 0.2 for both groups, after five years was 7.1
for the denture-group and 2.6 for the non-denture-group. The plaque index in the denture-group
had an index of 1 and that of non-denture-group was 0.5. Conclusion: The relationship has been
found between patients’ wearers a RPD and dental diseases.
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1. Introduction

Contemporary society plays an essential role to promote a good health in the world population, and this action
was strengthening as emphasized since 1998 by the world health organization report [1]. Among of the impaired
masticatory function and aesthetic causes, the teeth loss have been reported to be one of the cause of impaired
masticatory function and aesthetic by many authors [2] [3].

In order to improve the negative consequences of losing teeth, various forms of prosthodontic treatment have
been recommended traditionally such as integrity of dental impaired [4] [5]. However, some researchers have
been to be challenged in the traditional prosthodontic standard of care, in which all missing teeth should be re-
placed [3].

In many clinical situations and according to our environment, a partial denture remains again a standard res-
torative option either because of anatomic defects or because of the patient’s psychologically or either because
of the financial unable to accept an implant. Thus is also the prime objective of restorative care by many dental
practioners in DR. Congo, where a great majority of the dentists provide acrylic removable partial dentures in
attempt to restore a complete dental arch [6]. And the Removable partial dentures are commonly used in rehabil-
itation of edentulous areas, to allow for the implementation of conservative principles and provide a fast and
cost-effective treatment. But this Removable partial dentures (RPD) is mechanical structure associated with bi-
ological structures and in oral environment, may can carry another situation while its primary objective such as a
good hearth. Some research had demonstrated that partial dentures increased the plaque formation and could
promote greater occurrence of caries and periodontal disease [7]-[10]. The preliminary study of Sekele et al.,
during two years showed that the RPD in acrylic resin was harmful for the dental and periodontal health [7]. The
RPD is frequently considered to be likewise responsible of the factors that can make problems of carious and /or
periodontal lesions and in to increase the mobility of the persistent teeth which entails their loss in the medium
or the longer term [11].

Then, it’s seems important to estimate the individualized risk and benefit of this prosthesis restoration use in
the residual teeth after many years. The aim of this study was to establish the correlation between removable
partial denture in acrylic resin use after 5 years and dental diseases.

2. Materials and Methods

Prospective interventional study of five hundred and four partially edentulous patients with Kennedy Class I, 11,
or 111 edentulous clinically diagnosis and according to classification of Kennedy presented for removable den-
ture treatment at the Prosthodontics service in the Affiliated Hospital of Kinshasa University, DR. Congo be-
tween May 2008 to August 2008were assessed in the study. Patients with joint diseases (n = 22), hematological
diseases (n = 3), allergies (n = 19), current or history of chemotherapy and radiotherapy (n = 1), on a special diet
prescribed by a physician (n = 17), a DPSI equal to or above 2 after oral hygiene instructions(n= 20), carious or
infection of endodontic teeth (n = 25), and unwilling to participate in the study due to refusal to be without
prosthesis when selected to be in the non-denture group (n = 18) were excluded (Figure 1). After this applying
exclusion criteria and after receiving oral hygiene instructions and providing informed consent, 379 patients
(between 19 to 89 years old) were included in the study. They were randomly assigned into 2 groups. One group
of patients received a removable acrylic denture (denture group, n = 189) than the other group did not (non-
denture group, n = 189). After five years of function, 138 patients were still in the study (60 for the denture
group and 78 for the non-denture group). 241 participants lost to follow-up: dropped out because they moved to
another town (n = 24), because they did not respond to the recall invitation (n = 181), because of a changed oral
status (n = 24), and due to death (n = 12). In the denture and the non-denture group, 24 and 21 patients had a
Kennedy Class | edentulous, 12 and 18 patients had a Kennedy Class Il edentulous, and 24 and 39 patients had a
Kennedy Class 111 edentulous respectively. It was after informed consent of patients and obtained an ethical
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Figure 1. Patients enrolled and randomly in the study + reasons for exclusion and drop out.

committee from the School of health of medicine faculty of Kinshasa University number ESP/CE/018 bis/2009
du 09 Jun 2009 that the study started.

2.1. Dental Status

The assessment of the dental status was made by a clinical examination using a dental mirror and probe. The in-
dex of DMFT (Decayed-Missing-Filled Teeth), described by Klein et al. [12] was used to assess the dental state
of the participants. Score 0: lack of carie, Score 1: Presence of carie, Score 2: Carie obtured, Score 3: Obturation
without carie, Score 4: Loss of teeth before prosthodontics restauration, Score 5: Loss of teeth after prosthodon-
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tic restauration and Score 6: Loss of tooth due to the periodontal diseases after prosthodontics restauration.

2.2. Periodontal Status

It was assessed using the CPITN (Community Periodontal Index being for Treatment Needs) developed in 1982
[13], who the periodontal pocket 1 mm to 10 mm, the gingival recession > 2 mm to 12 mm, the furcation Score
1, 2, and Score 3, the mobility Scorel, 2, and Score 3 were reached.

2.3. Gingival Status

Gingival index (Gl) of Muhlemann Ramfjord was used it to assess the gingival status using a periodontal probe
of 1971 [14]. These scores were noted on the 6 zones on these of 16, 21, 24/44, 41 and 36 teeth. Score 0: Heath
gingival Score 1: Start gingivitis, Score 2: Chronic gingivitis, Score 3—:Starting periodontics, Score 3+: Peri-
odontics and, Score 4: Evolutive periodontics.

2.4. Dental Plaque

Was evaluated using the plaque index (PI) of Orban 1972 [15]. The assessment was done from 8 zones on these
following teeth 16, 21, 24, 36, 41 and 44 tooth. Score 0: No plaque, Score 1: Presence of plaque but not in con-
tact with the gingival, Score 2: Presence of vestibular or buccal plaque with gingival Contact, Score 3: Presence
of proximal plaque (M or D) with gingival contact. Oral hygiene in terms of plague index (PI) should be less or
equal to 0.6.

Analysis Statistics: Descriptive statistics (means with standard deviations) treated the main results. The Chi
square test were used for some results, to compare or not significant differences between variables. The P value
for rejection of the null hypothesis was p < 0.05. ANOVA was used to compare the groups.

3. Results

The average age of the participants in the denture and non-denture-group was 53.15 (SD + 22.05) and 31.59 (SD
+ 11.98) years respectively. The majority of the participants were women, namely 60% and 64% in the denture
and the non-denture group respectively.

Out of 4117 persistent teeth examined in both groups (1857 teeth were for the denture-group and 2260 teeth
were for non-denture group), 160 teeth were decayed, both 110 teeth (68.75%) in the denture-group and 50 teeth
(31.25%) in the non-denture group (Table 1). A significant difference was found between the number of de-
cayed teeth in both groups (p = 0.00).The number of teeth extracted by cause of complications of caries during 5
years was 312 teeth (241 teeth (77.24%) for the denture-group and 71 teeth (22.76%) for the non-denture-group
(Table 1). The DMFT index calculated at start time of the study was 0.2 for both groups. After five years this
index pas to 7.1 for the denture-group and to 2.6 for the non-denture-group.

Regarding the plaque index, our study showed that the participants in the denture-group had an index of 1.3
and that observed in patients in non-denture-group was 0.46 (Table 2) and no statistically significant difference
was found in both groups (p = 0.37). The results of the gingival index of patients in the denture-group were 1.3

Table 1. Dental status according to the carie and periodontitis diseases after 5 years of function with a partial denture.

0 0,
NI e (5,10) N 2200t (o) P VAl Total (09
Decayed teeth 110 (68.75) 50 (31.25) 0.00 160
Teeth extracted because of Complications of caries 241 (77.24) 71 (22.76) 0.00 312
Loss teeth because of periodontitis 35 (61.41) 22 (38.59) 0.01 57
dental pulp pathology with caries 63 (63) 37 (37) 0.00 100
obtured teeth no caries 83 (44.86) 102 (55.14) 0.04 185
no caries; 1601 (43.6) 2071 (56.4) 0.00 3672

188
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Table 2. Plaque and gingival index between denture and non-denture group.

Denture group (n = 60) Non-denture (n = 78) .
p value
Mean + SD Mean £ SD
TO T5 TO T5 TO T5
Pl 041+0.16 1.3+0.30 0.41+0.15 0.46+0.18 041 0.37
Gl 0.26 +0.13 1.3+0.38 0.29+0.11 0.96 +0.30 0.06 0.74
1.4
1.2
1
0.8 -
0.6
Pl Gl 04
0.2 -
0 4
%Q;\\& © 0 R P ;,e'}\oz © R P ®
F Time (months) i Time (months)
= Denture group = Denture group
= Non-denture group = Non-denture group

Figure 2. Plaque index (PI), Gingival index (GI) between denture and non-denture group.

and that of the non-denture-group was 0.96 (Table 2). A significant difference was found between the two in-
dexes group (p = 0.00).

About evolution of gingival and plaque index in the study time; after 6 months, 12 months, 18 months, 24
months and 60 months compared to the study startup time was constantly increasing in the Denture group than
the Non-denture group (Figure 2).

4. Discussion

Some studies had reported an increasing risk of caries when wearing RPD. The results of these studies found
that, the caries were observed at 6 times more frequently in patients treated with a mandibular RPD compared
with patients who received cantilevered bridges, despite the fact that the patients were recalled annually over a 5
year period [16] and adirect relationship between wearing RPD and the prevalence of caries was strong [17].
Our results showed a high incidence of caries in denture group, compared with non-denture group. There is sig-
nificant risk of developing tooth decay gradually as we advance in time for the denture group. This risk is re-
lated to plaque index observed by some studies [7] [8]. Indeed, many of the patients in denture group had in-
creased from RPD with a fairly large plate to ensure retention, to minimize the use of hooks shaped drawn steel;
these hooks are themselves harmful to teeth and periodontal by what they are suitable localization plague reten-
tion. Thus, they suggest that the patients’ wearers RPD are still a significant risk of caries, more as long as they
wear their dentures [8]. The results of this recent study are likewise of the study Budtz-Jorgensen and Fleming
observed after two years, 22 carious lesions in 26 patients with RPD compared with 2 carious lesions in 27 pa-
tients with joint prostheses extension [16] [18]. The study on the effect of RPD and composition of bacteria after
3 months of insertion in the mouth [19], found that not only oral microbial ecosystem has changed; but also ca-
riogenic bacteria began to put on the tooth surface. They consider the RPD as a potential factor in the develop-
ment of caries.

From Sekele study, the DMF index at 2 years was 0.3 for the Denture group and 0.2 for Non-denture group
[7]; but after 5 years (in recent study) it rose to 7.1 for the Denture group and is 2.6 for the Non-denture group.
This increasing trend of DMF index in the Denture group shows that the RPD in acrylic resin is a predisposing
factor of carious and periodontal diseases. Both groups lost respectively 241 and 71 teeth that were nevertheless
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treated well before the start of the study. These are the periapical complications of recurrent caries that were the
basis for these losses.

4.1. Gingivitis and Periodontitis

Local factors such as RPD that can compromise oral hygiene and encourage plaque retention could potentially
increase the susceptibility to periodontal disease, particularly at abutment teeth. The periodontal status of 74
RPD wearers for whom no regular recall system was provided was assessed 10 years after insertion of the RPDs
[20]. This study identified that the number of remaining teeth had decreased from 606 at baseline to 482 at thel0
year follow-up, with a disproportionately higher number of abutment teeth being lost over that time (26.4%)
compared with non-abutment teeth (14.2%). The authors concluded that there is a high rate of tooth extraction in
RPD wearers, and the teeth that were extracted were likely to have been those most severely affected by peri-
odontal disease.

Gingival inflammation, probing depths and gingival recession have all been reported to be greater in patients
wearing RPDs [21]. Another study has also reported that wearing RPDs resulted in higher plaque scores, gin-
gival inflammation and loss of attachment at abutment teeth compared with non-abutment teeth, and that there is
an increased frequency of higher plaque levels, gingivitis and attachment loss with increased denture age [22].
Tooth mobility has also been reported to increase a greater extent at RPD abutment teeth compared with non-
abutment teeth when assessed objectively with the Periotest [20].

In contrast to the above findings, a longitudinal study that followed RPD wearers for 8 - 9 years found that
even though oral hygiene of the patients was less than ideal, few teeth were lost and there were no significant
differences in caries incidence, changes in probing depths, tooth mobility, or alveolar bone loss between patients
who were wearing RPDs and those who were not [23]. Even though there were increased levels of gingival in-
flammation seen in the locations covered by the RPDs and in the gingival tissues apical to clasp arms, these au-
thors concluded that there was no direct evidence that the RPDs were causing dental or periodontal breakdown.

In another study, the patients with the RPDs had higher mean plaque and gingivitis scores than the patients
treated with cantilever bridges, but no changes in probing depths were recorded in either group and only slight
decreases in alveolar bone height were revealed. The authors concluded that only minor changes in periodontal
status were recorded in the patients treated with cantilever bridges or RPDs [9].

Other studies, using the experimental gingivitis model confirmed that a full coverage lingual plate resulted in
more gingival inflammation than a cingulum bar [24].

Indeed, a review on this subject concluded that gingival coverage and a close relationship between parts of the
RPD and the gingival tissues increase the risk of complications, and suggested that design of RPDs should focus
on open/hygienic design principles rather than biomechanical considerations.

In our results, the plaque index was significantly higher in the Denture group. The plaque scores after five
years by contributing to those starting study was 0.41 (SD: +£0.16) and 0.46 (SD: +0.15) (p < 0.05) and 1.3 (SD +
0.30) and 0.46 (SD + 0.18) respectively for the Denture group and the Non-denture group. These results were
similar to study of Isa and Yusof that indicated a high frequency of plague index for the teeth in contact with the
RPD and the teeth of the non-paired antagonists arcades. This study agrees that oral hygiene in the Denture
group was not optimal despite repetitions of hygiene at each control instructions. Also, our results showed that
the wearing RPD in acrylic resin has a negative influence on the periodontal. The gingival index after 6 months,
12 months, 18 months, 24 months and 60 months compared to the study startup time is constantly increasing in
the Denture group compared to the Non-denture group (Figure 2). The average gingival index recorded after
five years in each group was 1.27 (SD: +0.38) for Denture group and 0.96 (SD: +0.30) for the Non-denture
group. The normal gingival index (Klein H et al. 1940) is <0.3. The difference is highly statistically significant
(p < 0.05). This shows that the Denture group presents their gums inflammation, similar to others studies [22]
[23] that reported a high frequency of periodontal infection in RPD wearers and gingival index significantly in-
creased with age of the prosthesis, and also that noted a high frequency of gingival inflammation (p < 0.05) in
the regions covered by the RPD compared to regions not covered and they attribute this to poor oral hygiene.

4.2. Limit of Study

o Hoppe to have a large final sample and from different regions of DR. Congo than use in this study
e The changes of address and telephone number, and a few deaths cases were among the limitation of this re-
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search
o Recall and travel patients for checkup each 6 months

5. Conclusion

The relationship has been found between patients” wearers a RPD and dental diseases at 6 months wearing a
RPD. The gingival and the plaque index are continually raised after each 6 months until 60 months in Denture
group compared to the Non-denture group, thus increase the risks of caries and periodontal diseases. All patients
who wear RPDs should be enrolled into a regular recall of each 3 months and maintain this programm in order
to minimize somewhat the risk of dental diseases.
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