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ABSTRACT 

Aim: Removable partial dentures (RPDs) can influence the oral health and have the potential to cause further 

tooth loss, especially of abutment teeth. However, no evidence indicates the effective interval of regular 

periodontal maintenance after RPD provision. This study aimed to examine the impact of regular periodontal 

maintenance visits on survival of RPD abutment teeth. Materials and Methods: Patients were included if they 

had been provided with a clasp-retained RPD and had used it for 2 years or more. According to the frequency of 

periodontal maintenance, study samples were divided into three groups; every 3–6 months (3–6M) group, 1-year 

(1Y) group and no-maintenance (NM) group. Results: Five-year cumulative survival rates were 82.6% (3–6M), 

74.4% (1Y) and 70.8% (NM) respectively. Survival of abutment teeth in the 3–6M group was significantly 

better than both 1Y  and NM  groups. Conclusion: The periodontal maintenance at least once in 6 months had 

the most favorable outcome. Frequent periodontal maintenance after RPD provision could be effective in 

preventing further tooth loss. 
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Introduction and aim of the study 

Retaining teeth via SPT was shown to be 

a reasonably priced and technically, 

biologically and aesthetically effective 

alternative compared with extracting and 

replacing periodontally impaired teeth [1]. 

Nevertheless, it can be necessary to replace 

teeth in partially edentulous arches, since 

full masticatory function requires a 

sufficient number of occluding posterior 

units. For patients with periodontitis, it will 

thus be necessary to decide if teeth with 

advanced bone loss can be retained and used 

as abutments. Literature data reported that 

neither bone quality nor implant retention 

are per se affected when bone loss proceeds 

if teeth are retained longer [2]. This is of 

relevance, since fears of additional costs and 

patient morbidity associated with implant-

based replacement of these teeth may be 

unjustified. In addition, prosthetic 

restorations seem to be prone to long-term 

complications and failures, thus leading to 

further cumulative costs and re-treatment in 

a reparative cycle. Therefore, Lundgren et 

al. [3] suggested to retain all teeth as long as 

possible, whilst performing comprehensive 

supportive dental treatment, and to only 

replace teeth later on if absolutely necessary.  

Removable partial dentures (RPD), which 

compromise oral hygiene, encourage plaque 

retention and increase loading stress on 

abutment teeth, could potentially increase 

the risk for periodontal disease, dental caries 

and other mucosal diseases. Gingival 

inflammation, increased periodontal probing 

depths and gingival recession have all been 

reported to be greater in patients wearing an 

RPD [4]. In terms of tooth loss for partially 

dentate patients provided with RPDs, it was 

reported that the 5-year survival rate of 

abutment teeth was significantly lower 

(86.6%) than non-abutment teeth (95.8%) 

[5].  

Periodontal maintenance is defined as the 

procedures performed at selected interval to 
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assist patients in maintaining oral health [6]. 

The aim was to prevent the recurrence and 

progression of periodontal disease and to 

prevent or reduce the incidence of tooth loss 

and studies have already shown the 

effectiveness of periodontal maintenance in 

maintaining dental health and preventing 

tooth loss in patients with periodontitis [7, 

8]. Given that patients wearing RPDs are at 

higher risk of periodontal disease and/or 

caries on abutment teeth, dental 

professionals should be even more vigilant 

about maintenance after RPD provision. 

RPD wearers should be instructed about oral 

and denture hygiene as a matter of routine 

[9]. Nevertheless, structured periodontal 

maintenance after RPD delivery seems less 

likely to be conducted regularly in general 

dental practice [9]. Furthermore, although 

recommended, there is insufficient evidence 

to support the practice of encouraging RPD 

wearers to attend for regular periodontal 

maintenance after prosthetic treatment, and 

the ideal frequency of such a periodontal 

maintenance program has not been 

established. 

The aim of this study was to examine the 

impact of attendance at regular periodontal 

maintenance after RPD provision on the 

survival of RPD abutment teeth.  

 

Materials and Methods  

Patients were included if they had been 

provided with a clasp-retained RPD and had 

used it for 2 years or more. Prior to 

prosthetic treatment, patients were given 

other primary treatments when required, 

such as extractions, restorations of carious 

teeth, endodontic treatment or periodontal 

treatment. All patients were recommended to 

follow a 3-monthly or 6-monthly 

personalized periodontal maintenance 

program at the time of RPD delivery. 

Periodontal maintenance consisted of 

periodontal examination, non-surgical 

periodontal treatment (supra and sub 

gingival scaling) and plaque control 

instruction. Clinical and demographic data, 

such as age, sex, denture usage period, or 

crown-root ratio (CRR), which had been 

recorded by the attending dentists at the time 

of RPD provision, were gathered from the 

dental records by the author. CRR, which is 

widely used evaluation for predicting the 

prognosis of teeth, was measured from 

radiographs recorded prior to 

commencement of treatment to provide 

RPDs [10]. 

Patients were divided into three groups 

according to the frequency of periodontal 

maintenance: patients who were under 

regular periodontal maintenance every 3–6 

months (3–6M), patients who were under 

regular periodontal maintenance once a year 

(1Y) and patients who had refused or not 

attended periodontal maintenance visits 

(NM).  

To examine differences in the baseline 

variables by group (3–6M, 1Y, NM) 3–6M, 

1Y and NM), chi square tests were used for 

categorical variables and Kruskal–Wallis 

test were used for continuous variables. The 

survival period of abutment teeth was 

counted from the entry-point defined as the 

date of provision of the RPD, until the end-

point, defined as either the date of the last 

visit to the hospital (treated as a censoring), 

or the date of abutment tooth loss (defined as 

extraction of the tooth or the necessity of 

changes to the metal or resin coping of the 

over denture). The observation was censored 

at the time when at most 5 years had passed 

since the date of denture provision. The 

survival distribution was then compared 

with a log-rank test. P values less than 0.05 

were considered to be statistically 

significant. Bonferroni correction methods 

were used in the log-rank test to adjust for 

multiple comparisons. Data were analyzed 

using PASW STATISTICS 18 software. 

 

Results 

The baseline characteristics of patients, 

dentures and abutment teeth are presented in 

Tables 1 and 2. Forty-eight patients satisfied 

the inclusion criteria. The median age of 

patients at the time of RPD provision was 

62.1 years (50–71). Twenty-three patients 

(47.9%) had been under regular periodontal 

maintenance (every 3–6 months), 14 patients 

(28.7%) had maintenance visits once a year 

and 11 patients (23.4%) had not received 
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any maintenance program.  
Table 1. Characteristics of patients 

 Total Frequency of maintenance therapy p-Value 

3-6M 1Y NM  

Patients n=48 n=23 n=14 n=11  

Age (years)* 62.1 (50-

71) 

64.2 (51-

71) 

59.8 (50-

63) 

62.4 

(55-67) 

 

Gender Male n=22 

(45.8%) 

n=10 

(43.47%) 

n=7 (50%) n=5 

(45.45%) 

0.812 

Female n=26 

(54.2%) 

n= 13 

(56.53%) 

n=7 (50%) n=6 

(54.55%) 

3–6M, under regular periodontal maintenance every 3–6 months; 1Y, under regular periodontal maintenance 

once a year; NM, no regular periodontal maintenance. 

*Categorical variables are expressed as n (%) and continuous variables are expressed as median (inter-

quartile range). 

p-Value < 0.05 was considered as significant 

The median usage period of all dentures 

provided (n=76) was 55 months (48–58). 

Dentures in the 3–6M group were used 

significantly longer than both 1Y and NM 

(p= 0.007). The total number of abutment 

teeth was 273, with 140 in the 3–6M group, 

88 in the 1Y group and 45 in the NM group. 

The median CRR of total abutments was 

0.73 (0.56–1.00). There were significant 

differences of the median CRR among the 

three groups, but all the median CRR meant 

favorable for abutment teeth: the 3–6M 

group was 0.77, the 1Y group was 0.70 and 

the NM group was 0.71 (Table 2). 

Of the total abutment teeth, 15% were 

lost at the end of the observation period. The 

5-year cumulative survival rates of abutment 

teeth by group were calculated as 82.6% (3–

6M), 74.4% (1Y) and 70.8% (NM).  

The 5-year cumulative survival rates of 

nonabutment teeth were 95.8% (3–6M), 

91.4% (1Y) and 87.4% (NM), indicating 

better survival rates for nonabutment teeth 

compared to direct abutment teeth across all 

group. Maxilla dentures were significantly 

more frequent than the mandible dentures 

(p=0.018) (Table 2). 

 
Table 2. Characteristics of dentures and teeth 

 Total Frequency of maintenance therapy p-Value 

3-6M 1Y NM  

Denture  n=76 n=36 n=22 n=18  

Usage period (months)* 55 (48-58) 54 (49-57) 52 (45-54) 51 (44-

53) 

 

Number of artificial 

teeth 

4 (2-6) 4 (2-6) 4 (2-6) 4 (2-6)  

Number of abutment 

teeth 

273 140 88 45  

Type 

of maxilla 

Maxilla 51 

(67.10%) 

20 

(55.55%) 

12 

(54.54%) 

14 

(77.77%) 

0.018 

Mandible 25 

(33.90%) 

16 

(44.45%) 

10 

(45.46%) 

4 

(22.23%) 

CRR Total 0.73 (0.56-

1.00) 

0.77 (0.58-

1.12) 

0.70 (0.46-

0.90) 

0.71 

(0.54-0.98) 

 

Survived 0.72 (0.65-

0.76) 

0.74 (0.68-

0.81) 

0.70 (0.45-

0.99) 

0.68 

(0.57-0.71) 

 

Lost 0.92 (0.68-

1.34) 

1.05 (0.87-

1.32) 

0.81 (0.71-

1.12) 

0.98 

(0.82-1.27) 

 

Surviv

al rate 

Abutment 75.93% 82.6% 74.4% 70.8% 0.035 

Nonabutm

ent 

91.53 95.8% 91.4% 87.4% 

3–6M, under regular periodontal maintenance every 3–6 months; 1Y, under regular periodontal maintenance 

once a year; NM, no regular periodontal maintenance. CRR=crown-root ratio 
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*Categorical variables are expressed as n (%) and continuous variables are expressed as median (inter-

quartile range). 

p-Value < 0.05 was considered as significant 

 

Discussion 

These longitudinal clinical data shows 

that periodontal maintenance care provided 

every 3–6 months led to the most favorable 

outcome, and that abutment teeth in the NM 

group resulted in the poorest outcome. These 

results support the provision of frequent 

regular periodontal maintenance following 

the provision fords with a view to preventing 

further tooth loss. It could be argued that 

patients in the 3–6 month maintenance group 

were the most highly motivated and thus had 

the best outcomes. However, most of the 

characteristic values at the baseline did not 

show statistical differences among the three 

groups (3–6M, 1Y and NM), excluding a 

small difference in CRR. This means that 

there were no systematic differences in the 

periodontal status of each group. 

Data have concluded that abutment teeth 

are a significant risk factor for tooth loss 

[11] One of the potential causes for the 

higher failure rate is that abutment teeth are 

highly loaded in function and subjected to 

much more jiggling force on periodontal 

tissue because of occlusal force and denture 

movement [12]. In addition, if the abutment 

teeth are heavily restored or affected by root 

caries, they are more prone to fracture. 

These adverse effects can be reduced by 

providing well-considered and hygienic 

denture design, but some tissue coverage is 

inevitable for direct abutment teeth. The 

results of this study suggest that regular 

periodontal maintenance could moderate the 

impact of tissue coverage and reduce the risk 

of further tooth loss. 

Patients for primary care are encouraged 

to attend dental check-ups at 6-monthly 

intervals. However, in this study, more than 

half of the patients received periodontal 

maintenance only once a year or never 

despite being recommended to adopt a 

regular personalized periodontal 

maintenance program.  

This is similar to a study that reported 

that 91.8% of 196 RPD wearers had received 

instructions on denture hygiene when they 

were provided with their current RPDs, but 

only 8.2% (n = 16) of patients attended a 

dental check-up once every 6 months [9].  

Another study reported that patients 

treated with RPDs recorded lower recall 

attendance than patients with fixed 

restorations over the long-term (63% for the 

RPD group and 73.8% for the fixed 

restoration group). And at the recall visit, 

patients with RPDs were more likely to 

require further treatment such as root 

planning, filling or repair of the denture 

[13]. 

These findings highlight the difficulty in 

motivating older patients using RPDs to 

attend a regular recall program, and they 

might be unaware of the necessity of 

appropriate aftercare. One approach to 

promote their attendance could be to 

demonstrate the effectiveness of periodontal 

maintenance in minimizing tooth loss after 

RPD provision, because patients who have 

experienced tooth loss tend to poorer oral 

health-related quality of life, and are likely 

to want to avoid further tooth loss [14].  

The figures in this study provide 

persuasive evidence to educate patients 

wearing RPDs by providing an estimate of 

survival of the remaining teeth and how this 

can be influences by frequency of 

maintenance visit. In this study, the survival 

curves for the 1Y group recorded a similar 

outcome to the 3–6M group initially, but 

declined sharply after approximately 4 years, 

towards the level of the NM group.  

Older patients usually require oral 

hygiene advice to be repeated frequently, 

and an annual recall may not be frequent 

enough. Some studies have reported that oral 

and denture hygiene practices tend to 

deteriorate over time, even if the patient has 

received a thorough individual instruction 

and motivation [15]. The whole dental team 

needs to raise awareness of oral and denture 

hygiene and should be mindful of the 

specific challenge of older patients wearing 

RPDs as has been described above.  
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Conclusions 

Regular periodontal maintenance after 

the provision of removable partial dentures 

has a beneficial impact on the survival of 

abutment teeth. This is particularly relevant 

to direct abutment teeth. A periodontal 

maintenance program every 3–6 months is 

recommended

. 
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