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Contact loss between the implant prosthesis and adjacent natural teeth is a clinical
complication whose overall prevalence is uncertain. Therefore, the main purpose of
this umbrella study was to evaluate the extent of contact loss between implant
prostheses and adjacent natural teeth. Electronic database of MEDLINE/PubMed,
Cochrane, and Google Scholar was searched until August 2021 without considering
language restrictions and according to Preferred Report Items for Systematic and Meta-
Analysis guidelines (preferential reporting items for systematic review and meta-
analysis). Inclusion criteria were systematic/meta-analysis review articles related to
contact loss between implant prostheses and adjacent natural teeth. Inclusion criteria
and risk of bias for the selected systematic/meta-analysis review studies were assessed
by two or three qualified researchers, and the fourth researcher was used to resolve the
ambiguities. From 43 eligible articles, five systematic/meta-analysis review studies
were selected for this study. Important information such as the range of contact points,
the prevalence, and the location of the contact loss was extracted. Three research
studies had a low risk of bias and were considered clinical evidence. Analysis of low-risk
studies showed that the superiority of open contact loss was excessive. Prevalence of
proximal contact loss was more in mesial contact, especially in the mandibular arch. No
significant differences were reported in sex or between the posterior and anterior
regions.
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Proximal Contact Loss between Implant-Supported Prostheses and Adjacent Natural Teeth

Introduction

The use of implant-supported prostheses in patients suffering
from edentulousness is a good treatment with a good progno-
sis.!”? Nevertheless, various biological and mechanical com-
plications are reported in implant prostheses®>~’; one of the
most important complications is interproximal contact loss
(ICL) between the implant prosthesis and the adjacent natural
tooth,®? and numerous physiological factors play a role in the
occurrence of this complication, including the type, location,
and chewing forces. In fact, the most important issue regarding
this complication is the mesial migration of natural teeth,'%"!
for which periodontal ligament is responsible.
Osseointegrated implant prostheses are ankylosed and
unmovable, which result in further contact loss.'?'3 However,
there is no consensus on the underlying cause of ICL since it is
not seen in all patients necessarily.' It is difficult to avoid ICL
due to its various possible factors which may be progressive
and require clinical intervention. To prevent the displacement
of food particles, caries, and periodontal disease, modification
of the prosthesis and restoration of adjacent natural teeth are
suggested as ICL'>"!7 treatment methods. Some studies have
mentioned that ICL causes inflammation around the implant,
resulting in marginal bone loss and implant failure.'#18
Considering the importance of the issue, this umbrella
review investigates the incidence of ICL between implant
prostheses and nearby natural teeth. In this study, the null
hypotheses were that “there is no correlation between
implant-supported prostheses and natural teeth adjacent
to the ICL” and “there is no significant difference between
the sex of the individual and the ICL position (mesial/distal,
anterior/posterior, and maxilla/mandible).”

Methods

Search Strategy

Electronic searches were conducted in PubMed/MEDLINE,
Cochrane, and Google Scholar until August 2021 without
language restrictions. According to population, intervention,
comparison, and outcome), the research question was “Is
there a correlation between contact loss of the implant
prosthesis and the nearby natural tooth?.” The “population”
included patients with implant prostheses. The “interven-
tion” consisted of contact loss between implant prostheses
and adjacent natural teeth. “Comparison” was performed
with individuals who had contact with the implant prosthe-
sis and adjacent natural teeth. The primary “outcome”
included the prevalence of ICL between implant-supported
prostheses and adjacent natural teeth; the secondary “out-
come” included the incidence of ICL according to gender and
positions. This review study was conducted using the
Preferred Report Items for Systematic and Meta-Analysis
guidelines.'® The articles used included a systematic/meta-
analysis review and resources that examined the incidence of
contact loss among implants and adjacent natural teeth. The
Assessment of Multiple Systematic Reviews (AMSR2) meth-
od was used to calculate the risk of systematic/meta-analysis
review bias.?? The database was searched based on medical
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subject heading (mesh) and non-mesh keywords in simple or
multiple conjunctions: ((((dental implant [Title/Abstract])
OR (implant with support [Title/Abstract])) AND (loss of
contact [Title/Abstract])) OR (open contact [Title/Abstract]))
OR (adjacent natural teeth [Title/Abstract]).

Inclusion and Exclusion Criteria in Screening

Inclusion criteria consisted of clinical studies in systematic/
meta-analysis review and the existence of contact loss
between implant-prostheses and nearby natural teeth. Exclu-
sion criteria included duplicate reviews, comments, and edi-
torials. The studies were confirmed following receipt of the full
text and observation of the inclusion and exclusion criteria.

Data Collection Process

Two independent reviewers (R.M. and B.E.) qualified
the eligible articles for review (1.0 Kappa). One researcher
(R.M.) was responsible for extracting qualitative or quanti-
tative data from the studies, and the second researcher (B.E.)
was responsible for reviewing all collected data. Collected
information included the author’s name, year and type of the
study, the number of contacts, the incidence of contact loss,
location, and type of prosthesis. Ambiguity and incompati-
bility were solved by resolving discussions. If a problem were
unresolved, the third researcher helped. The initial search
yielded 43 articles, of which 17 remained after removing
duplicates and irrelevant ones by consensus. Five studies
were found eligible eventually.

Bias Risk Assessment

Based on the risk of bias assessment, to assess the quality of
systematic/meta-analysis review studies, we used 16 ques-
tions of AMSR2%? (~Table 1). In the end, each article received
a score that indicated the risk of bias in that study. With eight
to eleven positive responses, the risk of bias decreased; if four
to seven questions were answered positively, the risk of bias
was moderate and if fewer than three questions received a
positive response, the risk of bias was considered as high.21
Three qualified investigators assessed the articles (kappa
=0.9). Ambiguity and incompatibility were followed by
resolving discussions. If a problem remained unresolved,
the fourth researcher assisted.

Results

Screening of Systematic/Meta-analysis Reviews

A search in PubMed/MEDLINE databases (17 articles), Embase
(three articles), Google Scholar (zero), and the Cochrane
Library (23 articles) resulted in finding 43 articles. After
removing duplicate sources, 41 studies remained for reviewing
the titles and abstracts. After carefully studying the
titles/abstracts of the articles, 12 articles met the eligibility
criteria. Seven of them'>1722-2> were excluded due to the
reasons indicated in =Table 2, and a total of five studies were
selected eventually,'*2%72 which included 73 articles pub-
lished between 2021 and 2016. Details of the research strategy
are in =Fig. 1. =Table 3 summarizes the most important
features of these studies.
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Table 1 The Assessment of Multiple Systematic Reviews (AMSR2) tool

Systematic 1 1 3 5 6 7 8 9 11 14 2 4 10 12 13 15 16

articles 2 |1 (3 |5 |6 |8 |11 |14 |4 |7 |2 |9 |10 |12 [13 |15 |16
3 1 2 3 5 6 10 11 13 14 16 4 7 8 9 12 15
4 1 2 3 5 6 9 11 12 13 14 16 4 7 8 10 15
5 3 16 1 2 4 5 6 7 8 9 10 14 11 12 13 15

AMSR?2 items

Yes | | Partial yes | | No | | NMC

Abbreviation: NMC, no meta-analysis conducted

Note: Overall methodological quality: low: 0-5, moderate: 5-10, and high: 11-16.
Note: Criteria for AMSTAR analysis according to positives answers: low risk (8-11), moderate risk (4-7), and high risk (<3).

Table 2 Excluded studies and reasons for exclusion

References Reasons for exclusion
22 Kim et al 2019 Clinical method guide
16 Liu et al 2019 Clinic report
7 Sfondouris and Clinic report
Prestipino 2019
23 Zeng et al 2018 Case control study
24 Luo et al 2016 Non-English
2 Ren et al 2016 Non-systematic review
1 Wat et al 2017 Clinic report

Risk of Bias Assessment

The risk of bias was measured using the AMSR2 tool. This tool
uses for a variety of different studies. Based on the number of
correct responses, the level of bias in the study was reported
as high, medium, or low (=Table 1). In this study, the risk of
bias was either moderate (including one systematic/meta-
analysis review?”) or low (including three systematic/meta-
analysis reviews?®28:2%). Systematic/meta-analysis review
studies with a low risk of bias were considered as clinical
evidence. The low-risk systematic/meta-analysis review
accounted for 72.6% of the study volume (~Table 3).

Characteristics of Systematic Reviews

General information on each systematic/meta-analysis
review is presented in =Table 3 (authors and year of publi-
cation, number, and type of studies, type of analysis, research
period, interventions, outcomes, risk of bias, and main
results).

General Sample Analysis

Generally, we analyzed five review studies that consisted of
73 articles (43 retrospective, 16 prospective, and 14 RTC
articles) and 29,765 (501 to 12370) proximal contact points
in total. All reviews'*+26-2° reported a high prevalence of ICL;
Oh et al?® showed that the ratio of ICL in the implants was 2.5
times higher than that of the teeth and was increased in
proximal space in follow-up periods; Manicone et al?’
showed that ICL is a common problem occurring in 29% of
contact points associated with an increase in inflammation
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of adjacent teeth. One of the reviews?® declared that the
posterior/anterior regions and gender did not affect the
prevalence. However, most reviews’®?32% stated high
heterogeneity and the need to perform further randomized
control trials and blinded observations.

Further examination of the studies showed that the
incidence of ICL in the maxillary areas was similar to that
of the mandible. 3937 Besides, all studies presented more
damage in the mesial regions. Some articles3?3273436 com-
pared ICLin the anterior and posterior regions and concluded
that ICL mostly occurs in the posterior regions.32‘3’4 Most
studies evaluated age, sex, and implant site and did not find
any significant correlation between appearance of ICL and
these factors.

Discussion

This umbrella study examined the incidence of ICL between
implant prostheses and nearby natural teeth. The null
hypotheses were not accepted because the results showed
more ICL between implant-supported prostheses and nearby
natural teeth. There was also a significant difference in the
position of the ICL (mesial/distal).

The main result of this umbrella review was a high
incidence of ICL among natural teeth and implant prostheses.
Studies have also concluded that the prevalence of ICL
increases more than 80% after 5 years.>®

ICL is a common complication. According to Manicone
et al, it occurs in approximately 30% of contact points. Open
contact (OC) is annoying to the patient, causes more inflam-
mation in nearby tissues, and can increase the risk of new
defects.?” The prevalence of proximal OC varied between
studies.®'>-33-36:37 various studies have reported the first OC
between 1 and 123 months after the restoration.33-36:3
Wong et al indicated that the incidence of OC was similar
among prostheses repaired with screw or cement. As time
goes on, the size of the space between the teeth and the
implant restoration may increase'>>* and the number of OC
will increase over time.%33:36:37

Studies have reported that the prevalence of ICL among
different sexes and ages is almost the same, indicating that
ICL is not limited to a specific age or gender.>° These studies
indicate that 50 um metal shim and flossing can affect the
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Records identified through
PUBMED/MEDLINE database
searching (17)

Records identified through
Embase database searching (3)

Records identified through
Cochrane database
searching (23)

[

|

Records excluded

Screening }( Identification ]

(n=31)
e Duplicates
v e Considered irrelevant
by consensus
1% screening: Title &
Abstract
(n=43)
| S
(RS
r Full- text excluded for following
g (n=12) reasons
’Q% Full-text articles assessed (n=7)
= for eligibility o/ ® Clinical method guide
e  Clinic report
) e (Case control study
() e Non-English
e Non-systematic review
s (n=5)
° Included in qualitative
T_é: analvsis
—

Fig. 1 Flow charts for the studies were identified, displayed, and included in the study.

prevalence of ICL. Possible causes of ICL include dental
migration, artificial crown-related factors, and bone growth
factors,31:33:34.37

The results of this umbrella study show that the mesial ICL
is more prevalent than the distal. The possible cause of this
condition is faster wear in the mesial than distal. Thus, the
mesial naturally compensate for this wear through displace-
ment. The clinical causes of ICL in the distal region are not
well understood. In general, the results of studies indicate
that osseointegrated implants are at risk of infra-occlusion
and mesial/distal ICL obstruction due to the destruction of
nearby teeth and bone growth in the facial region.*

Some studies have reported a higher prevalence of ICL in
the mandible than in the maxilla.'*3” This may be due to the
tendency of the mandibular teeth to mesial and, thus,
increase the likelihood of developing ICL>33 Studies have
reported a similar incidence of ICL in the anterior/posterior
regions. In patients with a high Frankfort-mandibular plane
angle, the anterior force components are high and increase
the prevalence of ICL. According to the anterior force theory,
when a force applies to the posterior teeth, this force travels
through the proximal contacts to reach the midline. There-

fore, this force transmission causes wear in the proximal
contact of the anterior and posterior teeth.

ICL can be a high-risk complication in implant-supported
restorations because it causes marginal bone resorption.m’32
The results suggest that patients should be aware of the
increased risk of ICL among natural teeth and implant-
supported prostheses over time.3>3* The causes of ICL are
not fully understood, so more research is needed. One of the
limitations of this umbrella study is the high heterogeneity
between articles, such as the type of study, non-randomness,
different methods, and durations of ICL evaluation which
makes it difficult to determine the prevalence and evaluate
the adverse effects of ICL.

Conclusion

Based on the findings of this umbrella study, the following
general results are included.

ICL is very common and often occurs at the contact points
in mesial and in the mandibular arch, and no significant
differences were reported between ICL and gender or
posterior/anterior regions.
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