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Abstract

Background and aim:The researcher in the present study sought to provide stronger evidence in this
regard; therefore the present study was conducted to evaluate clinical effects of denture restoration
and dental implant restoration in common symptom in clinical dental patients.

Method:Databases of PubMed, Scopus, Web of Science, EBSCO and Embase were searched for
systematic literature between 2016 to August 2021. Newcastle-Ottawa Scale (NOS) used to assess
quality of the cohort studies. For Data extraction, two reviewers blind and independently extracted
data from abstract and full text of studies that included.95% confidence interval for odds ratio and
mean differences withfixed effect model and in-variance method were calculated. To deal with
potential heterogeneity, random effects were used and I showed heterogeneity. Meta-analysis was
performed using Stata/MP v.16 software (The fastest version of Stata).

Result:In the initial review, duplicate studies were eliminated and abstracts of 485 studies were
reviewed, the full text of 104 studies was reviewed by two authors, finally, eleven studies were
selected. Odds ratio of dentition defect between intervention and control groupwas 5.93 (OR, 5.93
95% CI 1.87, 10.00). Mean differences of Retention function score between two groups was 1.39
(MD, 1.39 95% CI 1.21, 1.56).

Conclusion: Based on the findings of the present study, the use of dental implant restoration,
especially in the age group of less than 60 years, is more effective than denture restoration.

Key words:denture restoration, dental implant restoration, dental defect

Introduction

One of the most common reasons for clinical patients to go to the dentist is a dental defect that
makes it difficult for the patient to chew and eat; On the other hand, it may lead to problems with the
oral mucosa, worsening of the jaw joints, facial muscles and nerves, and even abnormal wear of
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adjacent teeth. Therefore, dental defects can affect the overall health of the mouth(1, 2).According to
Guo et al., 2018, about 14% of adults have healthy teeth and about 85% report dental defects, not to
mention that about 2% are toothless; Due to the high prevalence of dental defects, tooth restoration is
much less and about 40%(3).Prosthetic techniques are one of the methods that are increasingly used
to denture restoration(4). In denture restoration, dentures are used to repair lost teeth, which can be
divided into fixed dentures, overdentures and removable dentures(5).The implant prosthesis uses the
principle of osseointegration to implant an implant made of synthetic material into bone tissue and
connects the upper denture through a special way to repair the tooth (5-7).Studies have shown that
the use of dental implants in the restoration of dentures shows better clinical effects(8, 9), while there
is no consensus between the results of the studies and there is a discrepancy in the findings. The
researcher in the present study sought to provide stronger evidence in this regard; therefore the
present study was conducted to evaluate clinical effects of denture restoration and dental implant
restoration in common symptom in clinical dental patients.

Method

Databases of PubMed, Scopus, Web of Science, EBSCO and Embase were searched for systematic
literature between 2016 to August 2021.A review of the results of studies from the last five years can
provide newer results.Use the MeSH Database, to build searches in PubMed:

(((("Denture, Partial, Fixed, Resin-Bonded"[Mesh]) AND ( "Dental Implants“[Mesh] OR "Dental
Implantation”[Mesh] OR "Dental Prosthesis, Implant-Supported”[Mesh] OR "Dental Implantation,
Endosseous”[Mesh] )) AND "Dentition"[Mesh]) AND ( "Prostheses and Implants"[Mesh] OR
"Prosthesis Retention"[Mesh] )) AND "Denture, Complete, Upper”[Mesh].

Key considerations PRISMA was the basis of the present study(10) and PECO strategy to answer
theresearch questions showed in Tablel.

Selection criteria

Inclusion criteria: criteria:denture restoration, dental implant restoration, Clinical controlled trials,
randomized controlled trials, and cohort studies, all language. Case studies, case reports,
reviewswere excluded from the study.

Tablel. PICO strategy

PIECO Description
strategy
P Population:Patient with dental defects

I interventions: dental implant restoration

C Comparison: denture restoration

O Outcome: effective rate, comprehensive functional restoration scores

Study selection, Data Extraction and method of analysis
Studies data were reported by study, years, study design, age, number ofpatients andDiagnostic
method.
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Newcastle-Ottawa Scale (NOS) (11) used to assessed quality of the cohort studies and case-control
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 the randomized control trial studies
included was assessed using the Cochrane Collaboration’s tool(12). The scale scores for low risk was
1 and for High and unclear risk was 0. Scale scores range from 0 to 6. A higher score means higher
quality.

For Data extraction, two reviewers blind and independently extracted data from abstract and full text
of studies that included.Prior to the screening, kappa statistics was carried out in order to verify the
agreement level between the reviewers. The kappa values were higher than 0.80.

95% confidence interval for Odds ratio and mean differenceswith fixed effect model andin-variance
or Mantel-Haenszelmethodwere calculated. To deal with potential heterogeneity, random effects
were used and I showed heterogeneity. I values less than 50% indicate low heterogeneity and above
50% indicate moderate to high heterogeneity. Meta-analysis was performed using Stata/MP v.16
software (The fastest version of Stata).

Result

The review of the existing literature using the studied keywords, 485 studies were found. In the
initial review, duplicate studies were eliminated and abstracts of 426studies were reviewed. At this
stage, 322 studies did not meet the inclusion criteria, so they were excluded, and in the second stage,
the full text of 104 studies was reviewed by two authors. At this stage, 93 studies were excluded
from the study due to incomplete data, inconsistency of results in a study, poor studies, lack of access
to full text, inconsistent data with the purpose of the study. Finally, elevenstudies were selected
(Figurel).

Studies identified

(n=485)

Studies after copies expelled
(n=426)

Identification

Studiesscreened (n=426) Studiesexcluded (n=322)

Full content article surveyed for .
Full contentarticleexcluded

eligibility (n=93)

Eligibility |Screening

(n=104)

The includedstudies

Included

(n=11)

Figure 1. Study Attrition
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Characteristics

Elevenstudies (Retrospective cohort studies) have been included in present article. The number of
participants in interventiongroup and controlgroup were 469 (male: 250; female: 210) and 469 (male:
259; female: 210), respectively and a total was 938 with meanof age 44.49 years (Table2).

Bias assessment

According to NOS tool, allstudies had moderate risk of bias.

Table2. Studies selected for systematic review and meta-analysis.

Study. years | Study design Number of participants mean diagnostic
Intervention Control of age | procedure
group group (years)
male | female | male | female
Bai et Retrospective | 26 16 25 17 34.1 X-ray
al.,2020 (13)
Chen et Retrospective | 20 10 19 11 41.2 X-ray
al.,2020(14)
Guo et Retrospective | 31 24 29 26 48 X -ray
al.,2020(15)
Sun et Retrospective | 23 27 26 24 70.5 X-ray
al.,2019(16)
Wang et Retrospective | 22 24 20 26 38.1 X -ray,
al.,2019 (17) computed
tomography
Jing et Retrospective | 14 16 15 15 45.1 X -ray
al.,2018 (18)
Lietal.,2018 | Retrospective | 15 18 19 14 32.2 X-ray
(19)
Wang et Retrospective | 39 31 41 29 43.45 X-ray
al.,2018 (20)
Yang et Retrospective | 13 17 20 10 46 X-ray,
al.,2017 (21) computed
tomography
Jiaetal.,2017 | Retrospective | 17 13 17 13 41.2 X -ray
(22)
Zhang et Retrospective | 30 23 28 25 49.6 X -ray
al.,2016 (23)

Effective rate

Odds ratio of dentition defect between intervention and control groupwas5.93 (OR, 5.93 95% ClI
1.87, 10.00)among eight studies and heterogeneity found (1°=0.00%; P =0.9); there wasstatistically
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significant difference between two groups (p=0.00); effective rate was higher in intervention group
(Figure2).

Effective rate odds-ratio Weight
Study with 95% ClI (%)

Bai et al.,2020 9.60[ -30.35, 49.55] 1.04
Chen et al.,2020 —— 13.60[ 1.90, 25.30] 12.07
Guo et al.,2020 10.50 [ -31.90, 52.90] 0.92
Sun et al.,2019 —— 450[ -6.05, 15.05] 14.85

Li et al.,2018 10.60 [ -34.30, 55.50] 0.82
Wang et al.,2018 B 450 -1.95, 10.95] 39.72
Yang et al..2017 420 -6.40, 14.80] 14.71
Zhang et al..2016 - 5.90[ -4.30, 16.10] 15.88
Overall * 593[ 1.87, 10.00]

Heterogeneity: I° = 0.00%, H® = 0.30
Testof 6,= 8, Q(7)=2.13,p=0.95
Testof 8=0:z=2.86,p=0.00

-50 0 50
Fixed-effects inverse-variance model

Figure2. Forest plot showed Effective rateof dentition defect between groups
Comprehensive functional restoration scores

Masticatory function score

Mean differences of Masticatory function score between two groups was 1.20 (MD, 1.20 95% ClI
1.03, 1.37)among eight studies and heterogeneity found (1°=88.87%:; P =0.00); there wasstatistically
significant difference between two groups (p=0.00); Masticatory function score was higher in
intervention group (Figure 3).

Retention function score

Mean differences of Retention function score between two groups was 1.39 (MD, 1.39 95% CI 1.21,
1.56)among eight studies and heterogeneity found (1°=87.94%; P =0.00); there wasstatistically
significant difference between two groups (p=0.00); Retention function score was higher in
intervention group (Figure4).

Aesthetics

Mean differences of aestheticsscore between two groups was 0.79 (MD, 0.79 95% CI 0.68,
0.91)among nine studies and heterogeneity found (1°=97%; P =0.00); there wasstatistically
significant difference between two groups (p=0.00); aesthetics score was higher in intervention
group (Figure 5).

Comfort

Mean differences of comfort between two groups was 1.07 (MD, 1.07 95% CI 0.92, 1.21)among
eight studies and heterogeneity found (1?=93.11%; P =0.00); there wasstatistically significant
difference between two groups (p=0.00); comfort score was higher in intervention group (Figure 5).
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Masticatory function score mean differences Weight
Study with 95% ClI (%)
Bai et al.,2020 B 0.80[ 0.35, 1.25] 14.01
Guo et al.,2020 - 0.50[ 0.10, 0.90] 17.73
Sun et al.,2019 —— 1.90[ 1.40, 240] 11.35
Wang et al.,2019 —— 1.20[ 0.75, 1.65] 14.01
Jing et al., 2018 —— 0.70[ 0.20, 1.20] 11.35
Wang et al.,2018 |- 1.50[ 1.10, 1.90] 17.73
Yang et al.,2017 —— 1.20[ 0.65, 1.75] 9.38
Jia et al.,2017 —®—— 360 2.80, 440] 4.43
Overall L g 1.20[ 1.03, 1.37]

Heterogeneity: I” = 88.87%, H’ = 8.99
Test of 6, = 6;: Q(7) = 62.90, p = 0.00
Testof 6=0:z=13.99, p =0.00

Fixed-effects inverse-variance model

Figure3. Forest plot showed Masticatory function scorebetween groups

Retention function score mean differences  Weight
Study with 95% Cl (%)
Bai et al.,2020 —— 0.70[ 0.25, 1.15] 14.95
Chen et al.,2020 —— 1.10[ 0.60, 1.60] 12.11
Guo et al.,2020 —— 0.60[ 0.20, 1.00] 18.92
Li et al.,2018 —a— 210[ 1.50, 2.70] 8.41
Wang et al., 2018 —— 1.50[ 1.10, 1.90] 18.92
Yang et al.,.2017 —— 1.50[ 0.90, 2.10] 8.41
Jia et al.,2017 ——®—240[ 1.70,3.10] 6.18
Zhang et al., 2016 —— 250[ 2.00, 3.00] 12.11
Overall &> 1.39[ 1.21, 1.56]

Heterogeneity: I° = 87.94%, H’ = 8.29
Test of 8 = 6;: Q(7) = 58.04, p = 0.00
Testof 6 =0:z=1565, p=0.00

Fixed-effects inverse-variance model

Figure4. Forest plot showed Retention function scorebetween groups

Aesthetics mean differences  Weight
Study with 95% ClI (%)
Bai et al.,2020 — 1.00[ 0.55, 1.45] 6.19
Chen et al.,2020 — 1.30[ 0.70, 1.90] 3.48
Guo et al.,2020 —— 040[ 0.10, 0.70] 13.92
Wang et al.,2019 —a— 220[ 1.70, 270] 5.01
Jing et al.,2018 B 0.20[ 0.05, 0.35] 55.68
Lietal.,2018 —=—— 320[ 2.60, 3.80] 3.48
Wang et al.,2018 —— 270[ 220, 3201 5.01
Yang et al.,2017 —_— 260[ 1.85, 335] 223
Zhang et al.,2016 — 2.10[ 1.60, 2.60] 5.01
Overall L ] 0.79[ 0.68, 0.91]

Heterogeneity: I = 97.00%, H’ = 33.36
Test of 8, = 6: Q(8) = 266.85, p = 0.00
Testof 8=0:z=13.91,p=0.00

Fixed-effects inverse-variance model

Figure5. Forest plot showed aesthetics score betweengroups
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Comfort mean differences Weight
Study with 95% CI (%)
Bai et al.,2020 —— 1.30[ 0.80, 1.80] 852
Chen et al.,2020 —a— 0.70[ 0.15, 1.25] 7.04
Guo et al.,2020 B 0.40[ 0.15, 0.65] 34.07
Jing et al.,2018 —— 0.70[ 0.25, 1.15] 10.52
Wang et al.,2018 — 260[ 195 3.25] 5.04
Yang et al.,2017 E = 1.20[ 0.90, 1.50] 23.66
Jiaetal.,2017 ——=——330[ 240, 420] 263
Zhang et al.,2016 —a— 230[ 1.80, 2.80] 8.52
Overall * 1.07 [ 0.92, 1.21]

Heterogeneity: I = 93.11%, H® = 14.51
Test of 8, = 8; Q(7) = 101.57, p = 0.00
Testof 8 =0:z=14.34, p =0.00

o 1 2 3 4
Fixed-effects inverse-variance model
Figure6. Forest plot showed comfort score betweengroups

Discussion

The aim of current Systematic Review and Meta-Analysis was evaluate clinical effects of denture
restoration and dental implant restoration in common symptom in clinical dental patients. According
to studies, the prevalence of partial or complete tooth loss is very high and this can affect the natural
function of teeth and the beauty of teeth(24, 25). Studies have shown that dental defects occur at any
age but are more common in the elderly population (26, 27). In the present study, the mean age of the
participants was 44.49 years.Different causes for tooth loss have been reported; Accidents, sports,
trauma, etc. can be related factors(28). With the advancement of science and technology of dentures,
various restorative methods have been reported, the most common of which are dentures and dental
implants(29).Dental implant repair is a new and effective way to repair dental defects by drilling
holes with the right depth and angle in the dental defect and placing the implant in it. Advanced
technology, appropriate equipment and implants are applied during the operation(30). According to
the meta-analysis of the present study, the effective rate of restoration in the intervention group
(dental implant restoration) was higher than the control group (denture restoration). Studies have
shown that it is better to use dental implants in people who have less dental defects(31).It should be
noted that the health of the gums and surrounding teeth should be considered during implant
placement, so dental implants are not suitable for the elderly(32). Studies have shown that root
canals can affect the clinical effectiveness of tooth restoration(33, 34).In a comprehensive review of
functional restoration scores in both intervention (implant restoration) and control (denture
restoration) groups, meta-analysis showed that the scores of all four subgroups (Masticatory function
score, Retention function score, Aesthetics and Comfort) were higher in the implant restoration
group. The present study had some limitations, including the degree of heterogeneity between the
above studies. Only studies conducted in China were eligible for inclusion in the study, and it is
suggested that these parameters be examined in other countries. Although all studies were
retrospective, their sample size was small and it is recommended that RCT studies and higher sample
sizes be performed. The working method of the studies had a higher risk, which should be
emphasized more on the method of the studies.
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Conclusion

Based on the findings of the present study, the use of dental implant restoration, especially in the age
group of less than 60 years, is more effective than denture restoration. It should be noted that in this
age group, the condition of the teeth, the number of lost teeth, the location and specific angle of
dental defects, and gums of patients should be considered. Further studies are available to confirm
the evidence presented.

References
Beck JD, Youngblood Jr M, Atkinson JC, Mauriello S, Kaste LM, Badner VM, et al. The prevalence of
caries and tooth loss among participants in the Hispanic Community Health Study/Study of Latinos. The
Journal of the American Dental Association. 2014;145(6):531-40.
Bashiru BO, Ovenashia A. Prevalence, Causes and Pattern of Tooth Loss among Elderly People in Port
Harcourt, Nigeria. Central African Journal of Public Health. 2019;5(2):98.
Guo J, Ban JH, Li G, Wang X, Feng XP, Tai BJ, et al. Status of tooth loss and denture restoration in
Chinese adult population: findings from the 4th National Oral Health Survey. Chin J Dent Res.
2018;21(4):249-57.
Renne W, Revell G, Teich S. The digital denture replication method (DRM): a simplified method to
fabricate a complete removable prosthesis. Quintessence International. 2020;51(10).
Peng K, Zhou Y, Dai Y, Wang Q, Hu Y, Dai Q. The effect of denture restoration and dental implant
restoration in the treatment of dentition defect: a systematic review and meta-analysis. Annals of
Palliative Medicine. 2021;10(3):3267-76.
Granz CL, Gorji A. Dental stem cells: The role of biomaterials and scaffolds in developing novel
therapeutic strategies. World Journal of Stem Cells. 2020;12(9):897.
Yelick P, Sharpe P. Tooth bioengineering and regenerative dentistry. Journal of dental research.
2019;98(11):1173-82.
Kutkut A, Bertoli E, Frazer R, Pinto-Sinai G, Hidalgo RF, Studts J. A systematic review of studies
comparing conventional complete denture and implant retained overdenture. Journal of prosthodontic
research. 2018;62(1):1-9.
Sharka R, Abed H, Hector M. Oral health- related quality of life and satisfaction of edentulous patients
using conventional complete dentures and implant- retained overdentures: An umbrella systematic
review. Gerodontology. 2019;36(3):195-204.
Moher D, Liberati A, Tetzlaff J, Altman DG, Altman D, Antes G, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement (Chinese edition). Journal of Chinese
Integrative Medicine. 2009;7(9):889-96.
Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of
nonrandomized studies in meta-analyses. European journal of epidemiology. 2010;25(9):603-5.
Higgins J, Altman D, Getzsche P, Juni P, Moher D, Oxman A, et al. Cochrane bias methods group;
cochrane statistical methods group. The Cochrane Collaboration’s tool for assessing risk of bias in
randomised trials BMJ. 2011;343(7829):d5928.
S B. To compare the clinical efficacy of oral implant and conventional fixed denture in the treatment of
dentition defects. . Psychology Monthly. 2020;15(214).
J C. Evaluation of the effect of dental implant restoration and removable denture restoration in the
treatment of dentition defects. Forum on Primary Care Medicine. 2020;24(2414):5.
Q G. Analysis of the effect of dental implant in the treatment of 55 cases of dentition defect. Henan
Journal of Surgery. 2020.

5463



16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

Evaluate Clinical Effects of Denture Restoration and Dental Implant Restoration in Common
Symptom in Clinical Dental Patients: A Systematic Review and Meta-Analysis

. 8. Sun F LM, Wang Y, et al. Clinical effects of oral implant overdenture restorations compared with
complete denture restorations for edentulism. Journal of General Stomatology 2019;6(40).

Y W. Clinical effect of dental implant restoration and fixed denture restoration in the treatment of
dentition defect. China Modern Medicine 2019;26(132).

Y J. Effect of denture restoration and oral implant restoration on dentition defect. Journal of General
Stomatology 2018;;5(5).

A L. Comparison of the effect of dental implant restoration and traditional fixed denture restoration in the
treatment of dentition defects. Journal of General Stomatology. 2018.

C W. Clinical comparison of dental implant restoration and traditional fixed denture restoration in the
treatment of dentition defects. Grassroots Medical Forum 2018;22(27).

Yang Y ZX, Luo J, et al. Comparison of the effects of oral implant restorations and traditional fixed
denture restorations in the treatment of dentition defects. China Medical science monitor: international
medical journal of experimental and clinical research. 2017;199(201).

X J. Clinical effect of oral implant in repairing dentition defect. World Latest Medicine Information
2017;611(61).

Zhang S LX, Yu P, et al. Clinical efficacy of oral implants in the repair of dentition defects. Journal of
General Stomatology 2016;3(35):7.

Dintica CS, Rizzuto D, Marseglia A, Kalpouzos G, Welmer A-K, Wardh I, et al. Tooth loss is associated
with accelerated cognitive decline and volumetric brain differences: a population-based study.
Neurobiology of aging. 2018;67:23-30.

Tavares WLF, Viana ACD, de Carvalho Machado V, Henriques LCF, Sobrinho APR. Guided endodontic
access of calcified anterior teeth. Journal of endodontics. 2018;44(7):1195-9.

Petersen PE, Yamamoto T. Improving the oral health of older people: the approach of the WHO Global
Oral Health Programme. Community dentistry and oral epidemiology. 2005;33(2):81-92.

Peres MA, Macpherson LM, Weyant RJ, Daly B, Venturelli R, Mathur MR, et al. Oral diseases: a global
public health challenge. The Lancet. 2019;394(10194):249-60.

Glendor U. Aetiology and risk factors related to traumatic dental injuries—a review of the literature.
Dental traumatology. 2009;25(1):19-31.

Block MS. Dental implants: the last 100 years. Journal of Oral and Maxillofacial Surgery. 2018;76(1):11-
26.

Misch CE. Dental implant prosthetics-E-book: Elsevier Health Sciences; 2004.

Solderer A, Al- Jazrawi A, Sahrmann P, Jung R, Attin T, Schmidlin PR. Removal of failed dental
implants revisited: Questions and answers. Clinical and experimental dental research. 2019;5(6):712-24.
Liu L, Wu W, Zhang S-y, Zhang K-q, Li J, Liu Y, et al. Dental Caries Prediction Based on a Survey of
the Oral Health Epidemiology among the Geriatric Residents of Liaoning, China. BioMed research
international. 2020;2020.

Escobedo Martinez MF, Rodriguez Lépez S, Valdés Fontela J, Olay Garcia S, Mauvezin Quevedo M. A
new technique for direct fabrication of fiber-reinforced composite bridge: a long-term clinical
observation. Dentistry journal. 2020;8(2):48.

Borzangy SS, Saker SM, Al-Zordk WA. Effect of restoration technique on resistance to fracture of
endodontically treated anterior teeth with flared root canals. Journal of Biomedical Research.
2019;33(2):131.

5464



