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Abstract---Background and aim: The purpose of this study is to 

investigate the efficacy of tooth-supported fixed prostheses among 

periodontitis and non-periodontitis patients. Method: Databases of 
PubMed, Scopus, Web of Science, EBSCO, ISI Web of knowledge and 

Embase were searched for systematic literature between 2011 to 30 

November 2022.  Data analysis was performed using STATA/MP V17 
software. 95% confidence interval for effect size with fixed effect model 

and Inverse-variance method were calculated. Result: In the initial 

review, duplicate studies were eliminated and abstracts of 203 studies 
were reviewed, the full text of 54 studies was reviewed by two authors, 

finally, 7 studies were selected. Failure rate of tooth-supported fixed 

prostheses was 8% (ES, 8% 95% CI -0.80, 0.96), biological 
complications were 4% (ES, 4% 95% CI -0.93 1.02) and technical 

complications were 22% (ES, 22% 95% CI -0.76 1.20). Conclusion: 

Based on the current meta-analysis, the failure rate of tooth-

supported fixed prostheses was low, and this therapeutic approach 

https://sciencescholar.us/journal/index.php/ijhs/article/view/14336
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can be used to restore chewing function in patients with advanced 

periodontitis. 

 

Keywords---Tooth-Supported Fixed Prostheses, Periodontitis, 
complications. 

 

 
Introduction  

 

Periodontitis is a severe gum infection that can lead to tooth loss and other 
serious health complications and is a serious gum infection that damages the soft 

tissue and, without treatment, can destroy the bone that supports teeth(1). Also, 

this disease is known as a multifactorial chronic inflammatory disease(2). Stage 
IV periodontitis is an advanced case of the disease that causes extensive bone 

loss and eventually leads to the loss of several teeth, which can affect the chewing 

process(3). Therefore, the treatment of stage IV periodontitis is very important, a 

comprehensive multidisciplinary approach is used for treatment (orthodontics, 
removable prostheses, fixed prostheses, dental implants and tooth support)(4). 

During the past years, the use of dental implants has been very popular because 

it has been considered a suitable method for replacing teeth(5). Studies show that 
the use of dental implants can have mechanical and biological complications that 

should be taken into account. On the other hand, patients with a history of 

periodontitis are at a higher risk of developing peri-implantitis, which doubles the 
importance of investigating complications(6, 7). In patients with stage IV 

periodontitis, biological complications may occur around the implant, which 

cause treatment failure(8, 9). Therefore, in the present study, an attempt has 
been made to investigate the mechanical and biological complications of dental 

implants in patients with stage IV periodontitis and to evaluate the survival rate 

of the used teeth. The purpose of this study is to investigate the efficacy of tooth-

supported fixed prostheses among periodontitis and non-periodontitis patients. 
 

Method 

 
Search strategy 

 

Present study is a systematic review and meta-analysis based on PRISMA 2020 
Checklist(10), All international databases, PubMed, Scopus, Science Direct, ISI, 

Web of Knowledge, and Embase using keywords related to the objectives of the 

study between 2011 to 30 November 2022 were reviewed. Google Scholar search 
engine was also used to find related articles. PICO strategy to answer the research 

questions showed in Table1.  

 

MeSH key words:  
(((((("Prostheses and Implants"[Mesh]) OR (“Prostheses and Implants/statistics 

and numerical data"[Mesh] OR  "Prostheses and Implants/therapy"[Mesh] )) OR 

"Dental Implants"[Mesh]) AND ( "Periodontitis"[Mesh] OR  "Chronic 
Periodontitis"[Mesh] )) AND ( "Mouth, Edentulous"[Mesh] OR "Jaw, Edentulous, 

Partially"[Mesh] OR  "Jaw, Edentulous"[Mesh] )) AND "Survival Rate"[Mesh]) AND 

"complications" [Subheading]. 
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Table1. PICO strategy 

 

PICO 

strategy 

Description 

P Population: partially edentulous patient with periodontitis 

I intervention:  tooth-supported fixed prostheses 

C Comparison: patients without periodontitis 

O Outcome: clinical outcome and biological and technical complications 

 
Selection criteria  

 
Inclusion criteria: Clinical controlled trials studies, randomized controlled trials 
studies, cohort studies, Case series studies, adult age group, articles published in 

Englis and studies that assessed the tooth-supported fixed prostheses.  

Exclusion criteria: Case studies, case reports, reviews, letter to editor and studies 
without full text. 

 

Data items, Data collection and Selection process 

 
Using a checklist that included the author's name, year of publication, sample 

size, study design, sex, mean of age, number and type of prostheses, Number of 

abutments and follow-up period was extracted and reported in Table 2; Also, the 
data required for meta-analysis including clinical outcome, biological and 

technical complications were extracted from the studies. All articles were selected 

based on the inclusion criteria, two reviewers independently screened each 
record, and each report was retrieved. 

 

Quality assessment 
 

Newcastle-Ottawa Scale (NOS) (11) used to assessed quality of the cohort and 

cross-sectional studies, case-control and case series studies, This scale measures 

three dimensions (selection, comparability of cohorts and outcome) with a total of 
9 items. In the analysis, any studies with NOS scores of 1‐3, 4‐6 and 7‐9 were 

defined as low, medium and high quality, respectively.   

the quality of randomized control clinical trial studies was evaluated using the 
Cochrane Collaboration’s tool(12). The scores of this tool are between 0 and 6, 

and higher score showed higher quality of study; the scoring of each item is 1 for 

low risk and 0 for high and unclear risk.  
 

Data analysis 

 
Data analysis was performed using STATA/MP. V17 software. 95% confidence 

interval for effect size with fixed effect model and Inverse-variance method were 

calculated. To deal with potential heterogeneity, random effects were used and I2 

showed heterogeneity. I2 values less than 50% indicate low heterogeneity and 
above 50% indicate moderate to high heterogeneity.  
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Result 

 

Study selection 

 
In the initial search, 228 articles related to the keywords were found. Of these, 10 

studies were Duplicate records, 8 articles were removed due to Records marked 

as ineligible by automation tools, and 7 articles were records removed for other 
reasons. In the next step, abstracts of 203varticles were reviewed and finally 149 

articles were excluded from the research according to the exclusion criteria. The 

full text of 54 articles was reviewed and according to the inclusion criteria, 47 
studies were excluded and finally seven studies were selected (Fig 1). 

 

 
Figure 1. PRISMA 2020 Checklist 

 

Study characteristics 

 
Seven case series studies were selected and included in the study. A total of 387 

patients between the ages of 31 years and 62 years were examined. Table 2 shows 

a summary of Data extracted.  
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Table 2. Data extracted from studies selected for systematic review and meta-

analysis 
 

Study. 

Years 

Study 

design 

Number 

of 
patients 

sex Mean 

of age 

prostheses Number of 

abutments 

Follow-up 

(months) male Female Number type 

Bäumer et 
al., 2020 
(13) 

CS 42 16 26 35 NA Fixed partial 
dentures, including 
crossarch 
prostheses 

173 290 

Guarnieri 
and 
Ippoliti., 
2019 (14) 

CS 17 9 8 50 27 Cross-arch fixed 
partial dentures, 
combining teeth 
with advanced 

attachment loss 

and implants 

128 180 

Li et al., 
2016 (15) 

CS 39 23 16 45 39 Fixed partial 
dentures 

NA 48 

Graetz et 

al., 2013 
(16) 

CS 38 NA NA NA 81 Fixed partial 

dentures, including 
cross arch 

prostheses 

198 166.2 

Heschl et 

al., 2013 
(17) 

CS 28 9 19 50 27 Cross-arch fixed 

partial dentures, 
with or without 
cantilevers 

231 75.7 

Brägger et 
al., 2011 
(18) 

CS 139 55 84 62 139 Fixed partial 
dentures, including 
cross arch 
prostheses 

323 135.72 

Bäumer et 
al., 2011 

(19) 

CS 84 16 68 31 NA Fixed partial 
dentures, including 

cross arch 
prostheses 

54 126 

CS: Case series; NA: not available 

 
Risk assessment 

 

According NOS tool, four studies had a total score of 6/9 (moderate quality), three 

studies had a total score of 5/9 (low quality). This result showed moderate to high 
risk of bias in included studies (Table 3).  
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Table3. Risk of bias assessment (NOS tool) 
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Bäumer et al., 2020 (13) 1 1 1 0 1 1 1 6 

Guarnieri and Ippoliti., 

2019 (14) 

1 1 1 0 1 0 1 

5 

Li et al., 2016 (15) 1 1 1 0 1 0 1 5 

Graetz et al., 2013 (16) 1 1 0 0 1 1 1 5 

Heschl et al., 2013 (17) 1 1 1 1 1 1 0 6 

Brägger et al., 2011 (18) 1 1 1 0 1 1 1 6 

Bäumer et al., 2011 (19) 1 1 1 1 1 0 1 6 

 

Tooth loss 

 
Overall tooth loss of 12% (ES, 12% 95% CI -0.68, 0.93) with low heterogeneity 

(I2=0%; P =1.00) (Fig.2).  

 

 
Figure 2. Forest plot showed overall tooth loss 

 

Failure rate of tooth-supported fixed prostheses 
 

Failure rate of tooth-supported fixed prostheses was 8% (ES, 8% 95% CI -0.80, 

0.96) with low heterogeneity (I2=0%; P =1.00) (Fig.3).  
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Figure 3. Forest plot showed failure rate of tooth-supported fixed prostheses 

 

Failure rate of Prosthesis  

 

Failure rate of prosthesis was 27% (ES, 27% 95% CI -0.61 1.15) with low 
heterogeneity (I2=0%; P =0.95) (Fig.4).  

 
Figure 4. Forest plot showed Failure rate of prosthesis 

 

Failure rate of abutments  
 

Failure rate of abutments was 25% (ES, 25% 95% CI -0.55 1.05) with low 

heterogeneity (I2=0%; P =0.99) (Fig.5).  
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Figure 5. Forest plot showed Failure rate of abutments 

 
Biological complications 

 

Biological complications were 4% (ES, 4% 95% CI -0.93 1.02) with low 
heterogeneity (I2=0%; P =1.00) (Fig.6).  

 

 
Figure 6. Forest plot showed biological complications 

 

Technical complications 
 

Technical complications were 22% (ES, 22% 95% CI -0.76 1.20) with low 

heterogeneity (I2=0%; P =1.00) (Fig.7).  
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Figure 7. Forest plot showed technical complications 

 

Discussion 

 

In the present study, a low heterogeneity between the studies was observed, 
which can be used from the findings of the present study, however, it should be 

noted that the cognitive methodology of the studies was the same and different 

prostheses were used in the treatment, or the progress of periodontitis was not 
considered. On the other hand, the variety of interventions can also affect the 

results. The present meta-analysis showed that tooth loss during the follow-up 

period of 48 to 290 months was 12%. The failure rate of prostheses was 8% and 
27%, respectively, and the failure rate of tooth-supported fixed prostheses was 

significantly low, which is consistent with the findings of previous studies(20). 

The use of periodontal disease teeth as abutments can be considered as an 
important predictor of tooth loss, although tooth-supporting FPDs are a suitable 

treatment alternative in stage IV periodontitis patients. Meta-analysis showed 

that the failure rate of abutments during the mentioned follow-up period was 
25%. Studies have shown that periodontal disease teeth increase the risk of 

disease progression and can lead to tooth loss. To confirm the present evidence, 

more studies on tooth loss in patients with aggressive periodontitis are needed. It 

is important to note that the type of restoration provided cannot affect the 
survival of the teeth. Studies have shown that the survival rate for adhesive 

restorations to replace mandibular anterior teeth is low. Few studies have 

examined all the complications affecting primary teeth in detail, to confirm the 
findings, more studies need to be conducted and to investigate biological 

complications and technical complications. According to the present meta-

analysis, the incidence rate of technical complications (22%) was higher than the 
incidence of biological complications (4%). Today, most partially edentulous 

patients with or without periodontitis are treated with dental implants to replace 

missing teeth. Therefore, it is worthwhile to compare the survival rate of 
abutment teeth or implants that support tooth-supported fixed prostheses. In the 

present study, the selected studies were case series, and RCT studies need to be 

done. The present study had limitations, firstly, RCT studies were not found in 

the search period and the sample size of the studies was small; More studies with 
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a larger sample size are needed. Another limitation of the classification of 

periodontal status in the studies was that the definition of stage IV periodontitis 

was different, however, all the selected studies were conducted in patients with a 

history of "severe" periodontitis, it is better to conduct future studies with a more 
precise definition of periodontal status. On the other hand, the follow-up period 

was different from the limitations of the present study, which can affect the 

results of the reported complications, and finally, the data of tooth loss and 
biological complications or prosthesis failure and technical complications were 

analyzed and analyzed at the patient level. It was not possible due to the lack of 

information provided. According to the mentioned limitations, more RCT studies 
with a higher sample size and a long follow-up period are needed to provide 

stronger evidence and report complete data in the studies. 

 
Conclusion 

 

Based on the current meta-analysis, the failure rate of tooth-supported fixed 

prostheses was low, and this therapeutic approach can be used to restore 
chewing function in patients with advanced periodontitis. However, clinical trial 

studies are needed to confirm these findings. 
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