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Abstract

Background: Alveolar infection is known as a risk factor for implant failure. Current meta-analysis on the theme
could not prove statistically that immediate dental implants placed into infected sites have a higher risk of failure
than immediate dental implants placed into non-infected sites. The purpose of this meta-analysis was to determine
the effectiveness of immediate dental implants placed into infected versus non-infected sites.

Material and Methods: Seven databases were sought by two reviewers. Randomized or non-randomized clinical
trials that compared the placement of dental implants into infected versus non-infected sites were eligible for the
study. Exclusion criteria were: papers in which the survival rate was not the primary outcome; papers without
a control group; studies with less than one year of follow-up; studies whose patients did not receive antibiotic
therapy; studies with medically compromised patients; duplicated papers. Risk of bias assessment was performed
with the Cochrane Collaboration tool.

Results: Of the 3.253 initial hits, 8 studies were included in both qualitative and quantitative synthesis (kap-
pa=0.90; very good agreement). Forest plot for implant failure showed that immediate implants placed into in-
fected sites presented a statistically significant risk of failure that is almost 3 times higher than when placed into
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non-infected sites (risk ratio=2.99; 95% confidence interval: 1.04, 8.56; p=0.04; 935 implants; i2= 0%). Peri-implant

outcomes showed no statistical difference.

Conclusions: Immediate dental implants placed into infected sites presented a statistically significant higher risk of
failure than immediate dental implants placed into non-infected sites. Peri-implant outcomes were not statistically

affected in this intervention.

Key words: Dental implants, infection, tooth socket, systematic review, immediate placement.

Introduction

The placement of immediate dental implants into in-
fected sites is known in implant dentistry as a poten-
tial risk factor for implant failure. However, patients
and practitioners started to realize that the number of
treatment sessions could be reduced from the time of
dental extraction to implant placement, which would
provide a reduction of treatment costs and accelerate the
treatment process. Surgeons also advocate that a larger
width of peri-implant keratinized mucosa is maintained
and that there is a guarantee of bone presence in the
time of surgery when immediate implants are used,
which may be reduced if the surgeon chooses to wait a
healing period up to 4 or 6 months (1,2).

In order to address this controversy, primary studies
regarding this important topic were initially conduct-
ed using dogs as sample on the late 1990’s and early
2000’s (3,4). Then, primary studies with humans were
conducted, and the first systematic reviews were then
performed with no solid evidence and mixed results
from animals and humans (5). Meta-analysis on this
theme are quite recent and could not prove true the rec-
ommendation to avoid immediate implants in infected
sites, which increases the controversy surrounding this
particular theme (1,6).

Despite systematic reviews exist on this topic, they were
recently assessed in a tertiary study, which showed that
their results and conclusions are not reliable (1,6,7,9-11)
.In addition, there is no current statistical prove that the
survival rate of immediate dental implants placed into
infected sites is affected by this condition. Thus, the
present systematic review was conducted to answer the
following focused question: what is the effectiveness of
immediate dental implants placed into infected versus
non-infected sites?

Material and Methods

This systematic review was reported in accordance to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Protocols (PRISMA-P) and fol-
lowed the recommendations of the Cochrane Collabora-
tion Handbook for Systematic Reviews of Interventions
(12,13). A protocol was developed a priori and is avail-
able for consultation at the International Prospective
Register of Systematic Reviews (PROSPERO - http://
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www.crd.york.ac.uk/PROSPERO) with the registration
number CRD42018092156.

Seven online databases (PubMed, Embase, Scopus,
Web of Science, CENTRAL, LILACS, and Open Grey)
were sought for eligible studies from database incep-
tion to May 2018. In order to perform a comprehensive
online search, a search string algorithm was generated
specifically for each database as follows:

- PubMed (by MeSH): (((((((((dental implants) OR im-
plants, dental) OR dental implant) OR implant, dental)
OR dental prostheses, surgical) OR dental prosthesis,
surgical) OR surgical dental prosthesis) OR surgi-
cal dental prosthesis) OR prostheses, surgical dental)
OR prosthesis, surgical dental)) AND ((mmedi-
ate) OR immediately) OR immediate placement) OR
immediately placed)) OR placement) OR dental im-
plant placement) OR oral implant placement) AND
(@@ (infected) OR infection) OR infected sites)
OR infected socket) OR periapical lesion) OR periodon-
tal lesion) OR endodontic lesion)) OR periodontitis)))))
OR infection control, dental) OR dental infection con-
trol) OR control, dental infection) OR controls, dental
infection) OR dental infection controls) OR infection
controls, dental)

- Embase (by EmTree): (‘infection’/exp OR ‘acute in-
fection” OR ‘chronic infection’” OR ‘focal infection” OR
‘infection” OR ‘infection, focal’ OR ‘tooth infection’/
exp OR ‘dental infection” OR ‘focal infection, den-
tal’ OR ‘infection, dental’ OR ‘odontogenic infection’
OR ‘tooth infection’ OR ‘infected sites’ OR ‘infected
socket” OR ‘periapical lesion” OR ‘periodontal lesion’
OR ‘endodontic lesion’” OR ‘periodontitis’/exp) AND
(‘tooth implantation’’exp OR ‘dental implantation’ OR
‘dental implantation, endosseous’ OR ‘dental implan-
tation, endosseous, endodontic’ OR ‘dental implanta-
tion, subperiosteal’ OR ‘tooth implantation” OR ‘tooth
implant’/exp OR ‘dental implant” OR ‘dental implants’
OR ‘endosseous dental implant” OR ‘implant, teeth’
OR ‘implant, tooth” OR ‘implants, teeth’ OR ‘implants,
tooth’ OR ‘teeth implant” OR ‘teeth implants’ OR ‘tooth
implant’ OR ‘tooth implants’ OR ‘dental prostheses,
surgical’ OR ‘dental prosthesis, surgical’ OR ‘surgical
dental prostheses’ OR ‘surgical dental prosthesis’ OR
‘prostheses, surgical dental” OR ‘prosthesis, surgical
dental’) AND (immediate OR immediately OR ‘imme-
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diate placement’ OR ‘immediately placed” OR place-
ment OR ‘dental implant placement” OR ‘oral implant
placement’)

- Scopus:

#1 - TITLE-ABS-KEY ( “immediate placement” OR
“immediately placed” )

#2 - TITLE-ABS-KEY ( “dental implant” OR “dental
implants” OR “tooth implant” )

#1 AND #2: TITLE-ABS-KEY ( “immediate place-
ment” OR “immediately placed” ) AND TITLE-ABS-
KEY ( “dental implant” OR “dental implants” OR
“tooth implant™ )

- Web of Science:

#1 - ts=(immediate placement OR immediately placed)
#2 - ts=(dental implant OR dental implants OR tooth
implant)

#3 - ts=(infected sites OR infected sockets OR infected
OR infection)

#1 AND #2 AND #3

- CENTRAL:

#1 - MeSH descriptor: [Dental Implants] explode all
trees

#2 - immediate placement:ti,ab,kw (Word variations
have been searched)

#3 - immediately placed:ti,ab,kw (Word variations have
been searched)

#4 - infected sites:ti,ab,kw (Word variations have been
searched)

#5 - infected sockets:ti,ab,kw (Word variations have
been searched)

#6 - #1 and #2 or #3 and #4 or #5

- LILACS:

#1 = “dental implant” OR “tooth implant” OR “tooth
implantation”

#2 = “immediate placement” OR “immediately placed”
#1 AND #2

- Open Grey:

#1 = “immediate placement” OR “immediately placed”
#2 = “dental implant” OR “dental implants” OR “tooth
implant” OR “tooth implantation”

#1 AND #2 = “immediate placement” OR “immediate-
ly placed” AND “dental implant” OR “dental implants”
OR “tooth implant” OR “tooth implantation”

Online searches were conducted at the Federal Univer-
sity of Alagoas and at Sao Paulo State University by two
independent reviewers (O.B.O.N. and C.A.A.L.). Initial
hits were sought through title and/or abstract reading.
Potential eligible studies were then selected and fully
read. Final decision would rely on the mutual agreement
between theses reviewers that a study should be includ-
ed. In cases were a disagreement occurred, a third and
more experienced reviewer (F.J.C.L.)) would be con-
sulted to break the tie (14). Reference lists of included
publications were also checked for additional records.
Search and selection processes did not set restrictions
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of language or type of publications. Corresponding au-
thors of included papers would be consulted via e-mail
if there was a need to clarify the report of theirs studies.
Randomized or non-randomized clinical trials that com-
pared the placement of immediate dental implants into
infected and non-infected sites were included. Exclu-
sion criteria were: papers in which the survival rate was
not the primary outcome; papers which did not have a
control group (non-infected sites); studies with less than
1 year of follow-up; studies in which patients did not re-
ceive antibiotic therapy; studies that included medically
compromised patients; and duplicated publications.
The primary outcome was the survival rate of dental
implants; secondary outcomes were: peri-implant bone
loss; plaque index; bleeding index; probing depth; and
width of peri-implant keratinized mucosa. Complemen-
tary outcomes were: follow-up period; number of pa-
tients; number of implants; and patient’s age range.
Risk of bias assessment

Clinical trials were assessed with the Cochrane Col-
laboration’s tool for risk of bias assessment. This tool
features the following items: a) random sequence gen-
eration; b) allocation concealment; c) blinding of par-
ticipants and personnel; d) blinding of outcome as-
sessment; ¢) incomplete outcome data; f) selective
reporting; g) other bias. Possible answers for each item
were “low risk of bias”, “unclear risk of bias”, and “high
risk of bias” and were graphically represented, respec-
tively, as green, yellow, or red colors, as in a traffic light
system (12).

One reviewer (O.B.0.N.) performed the assessment and
a second reviewer (F.J.C.L.) checked the first reviewer’s
assessment. A consensus was established for all items;
therefore, it was not necessary to consult a third review-
er (FT.B.).

-Data analysis

It was not necessary to perform a sample size calcu-
lation since the present study is a systematic review.
Cohen’s kappa statistics was performed to measure the
level of agreement between reviewers on the selection
of eligible studies and risk of bias assessment.

The survival rate of dental implants, plaque index, and
bleeding index were described as percentages; peri-
implant bone loss, probing depth, and width of peri-
implant keratinized mucosa were described in millime-
ters. Complementary outcomes were described as in the
reports of original studies.

The risk ratio (RR) estimative was calculated for di-
chotomous outcomes and the mean difference (MD)
was calculated for continuous outcomes. The random
effects model was used, and the confidence interval was
set at 95%.

Heterogeneity between studies was calculated using
a Chi-squared test and estimated by the Higgins Test
(I2 statistics), whereas it would be considered signifi-
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cant with a p-value inferior to 10% (p<0.10) and an 12
result higher than 50% was considered as substantial
heterogeneity. Sensitivity analysis was planned and
would include the comparison of studies of the same
type, the exclusion of the analysis of studies with high
risk of bias, and by reanalyzing data through variation
of missing data. Funnel plot analysis of publication bias
would be performed if the outcome was reported in a
minimum number of 10 studies. Statistical analysis was
conducted on the software Review Manager 5.3.
Additionally, a weighted mean was calculated on Mi-
crosoft Excel considering the secondary outcomes and
the follow-up period in order to provide the informa-
tion of how the outcomes behave in different periods
of follow-ups. A dental implant was considered as the
statistical unit to perform all analysis.

Results

Online searches yielded a total of 3.253 initial hits con-
sidering all databases, as follows: 1.026 on PubMed,
874 on Embase, 496 on Scopus, 162 on Web of Science,

Immediate dental implants into infected sites

435 on LILACS, 194 on Cochrane CENTRAL, and
50 on Open Grey. After the exclusion of 64 duplicated
papers, 3.154 records were excluded trough title and/
or abstract reading. Then, 34 full-text articles were as-
sessed for eligibility and 26 papers were excluded for
the reasons listed on Table 1 (15-40). Finally, 8 studies
were considered for both qualitative and quantitative
synthesis (kappa=0.90; very good agreement) (41-48).
Figure 1 summarizes all steps performed on the present
systematic review. Characteristics of included studies
are summarized on Table 2.

Risk of bias assessment showed that included studies
were of unclear risk of bias, whereas all papers present-
ed low risk of bias for the items “incomplete outcome
data”, “selective reporting”, and other bias; however, the
item “blinding of participants and personnel” presented
high risk of bias in all included studies. The remaining
items (“random sequence generation” and “allocation
concealment”) were mostly assessed as of high risk of
bias. Figure 2 shows risk of bias summary and risk of
bias graph of eligible papers. Cohen’s kappa statistics

Table 1: List of fully read excluded studies and reasons for exclusions.

Study ID

Reasons for exclusions

Al-Ardah et al. 2014

Case report

Al Nashar et al. 2015

Did not compare infected versus non-infected

Anitua et al. 2016

Retrospective study

Bahat et al. 2012

Did not compare infected versus non-infected

Casap et al. 2007

Did not compare infected versus non-infected

El Chaar et al. 2017

Retrospective study

Crespi et al. 2016

Did not compare infected versus non-infected

Crespi et al. 2017

Did not compare infected versus non-infected

Del Fabbro et al. 2009

Did not compare infected versus non-infected

Fugazzotto et al. 2012 [1]

Retrospective study

Fugazzotto et al. 2012 [2]

Retrospective study

Gabay et al. 2015

Did not compare infected versus non-infected

Givens et al. 2015

Did not compare infected versus non-infected

Goldberg 2008

Letter to the editor

Hosseini et al. 2015

Did not compare infected versus non-infected

Kolerman et al. 2017

Retrospective study

Lindeboom et al. 2006

Compared immediate versus delayed implants

Malo et al. 2007

Did not compare infected versus non-infected

Malo et al. 2014

Did not compare infected versus non-infected

Metlzer et al. 2012

Did not compare infected versus non-infected

Zuffetti et al. 2016

Retrospective study

Bell et al. 2011

Retrospective study

Chang et al. 2009

Experimental study in animals

Kusek et al. 2011

Did not compare infected versus non-infected

Sabir et al. 2015

Did not compare infected versus non-infected

Villa et al. 2005

Included heavy smokers
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PubMed Embase Scopus CENTRAL Web of Science LILACS Open Grey Additional records
N=1026 N =874 N =496 N=194 N=162 N =435 N=50 Mendified S¥ougn
reference list
[ [ | [ | [ | o

Records identified
through database
searching

N = 3253

N=0

Duplicates excluded
N=64

Records

excluded after

title and/or
Records screened abstract reading
N=3189 N=3154

Full-text articles
assessed for
eligibility
N=34

Excluded after
full-text reading

N=26

Studies included in qualitative synthesis
N=8

Studies included in quantitative synthesis
(meta-analysis)

N=8

Fig. 1: Flow chart showing steps performed to select eligible studies for systematic review.

showed an inter-reviewer agreement rate of 0.81 (strong
agreement) for risk of bias assessment.

Implant survival rate: the eight included studies report-
ed this outcome, which ranged from 90.8% 100.0% (41-
48). Meta-analysis was performed for implant failure,
which showed statistically significant difference (risk
ratio = 2.99; 95% confidence interval: 1.04, 8.56; p=
0.04; 935 implants; 2= 0%). This indicates that imme-
diate dental implants placed into infected sites present
a risk of failure that is almost 3 times higher than im-
mediate implants placed into non-infected sites. Figure
3(a) shows the forest plot for implant failure.
Peri-implant bone loss: five studies reported this out-
come and it did not present statistical difference on the
meta-analysis (mean difference=-0.03; 95% confidence
interval: -0.09, 0.04; p=0.46; 399 implants; i2= 0%).
Figure 3(b) shows the forest plot for peri-implant bone
loss (42,43,45-47).

Meta-analysis for additional peri-implant outcomes are
shown of Figure 3(c) to (f): the outcomes bleeding index
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and plaque index were reported in 5 studies, totaling 399
assessed immediate dental implants and there were no
statistical difference on meta-analysis, which presented,
respectively, the following results: mean difference=
0.05; 95% confidence interval:-0.01, 0.10; p= 0.08; 2=
0%; and mean difference= -0.01; 95% confidence inter-
val: -0.04, 0.02; p= 0.54; i2 = 0% (42,43,45-47).

The outcomes probing depth and width of peri-implant
keratinized mucosa were reported in 4 studies, total-
ing 124 immediate dental implants assessed and also
there were no statistically significant difference on me-
ta-analysis, which presented, respectively, the follow-
ing results: mean difference = -0.30; 95% confidence
interval: -0.64, 0.05; p= 0.09; 2= 79%; and mean dif-
ference= 0.31; 95% confidence interval: -0.11, 0.73; p=
0.15; i2=25%.

We also calculated weighted means considering the
secondary (peri-implant) outcomes and the follow-up
periods. The outcomes peri-implant bone loss, plaque
index, and bleeding index were reported in five stud-
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Fig. 2: Risk of bias summary (a) and risk of bias graph (b) of included studies using the Cochrane Collaboration tool.

ies with 1, 2, 3, and 4 years of follow-up, with mean
follow-up of 2.6 years (+/-1.1); the outcomes probing
depth and width of peri-implant keratinized mucosa
were described in 4 studies with 1, 2, and 3 years of
follow-up, with mean follow-up of 2.25 years (+/-0.95).
One must highlight the following results: the outcome
peri-implant bone loss showed a higher mean loss of
marginal bone per year of follow-up in infected groups
0.62 mm (+/-0.67) than in non-infected groups 0.49 mm
(+/-0.39); and the outcome plaque index showed a high-
er accumulation per year of plaque in infected groups
0.62 (+/-0.67) than in non-infected groups 0.21 (+/-0.13).
More detailed data for these outcomes are shown, re-
spectively, on Tables 3 and 4.

The remaining outcomes showed an equilibrium be-
tween non-infected and infected groups for the weight-
ed means considering the reported values and the fol-
low-up periods. The outcome bleeding index presented,
in fractional percentages, 0.21 (+/-0.14) in non-infected
groups and 0.2 mm (+/-0.13) in infected groups; the out-
come probing depth presented for non-infected and in-
fected groups, respectively, values of 1.53 mm (+/-1.05)
and 1.33 mm (+/-0.84); and the outcome width of peri-
implant keratinized mucosa exhibited values of 1.27
mm (+/-0.40) in non-infected groups and 1.57 mm (+/-
0.52) in infected groups.

Discussion
The present meta-analysis yielded the findings of 8 clin-
ical trials regarding the placement of immediate den-
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tal implants into infected versus non-infected sites and
showed that dental implants placed into infected sites
have a risk of failure that is almost 3 times higher com-
pared to non-infected sites, with statistically significant
difference (41-48).

Meta-analyses for peri-implant outcomes (peri-implant
bone loss, plaque index, bleeding index, probing depth,
and width of keratinized mucosa) showed no statisti-
cally significant difference (42,43,45-47). The only
outcome that exhibited substantial heterogeneity was
probing depth (12=79%); however, a funnel plot anal-
ysis was not conducted to assess publication bias for
this outcome (and for all others) because of insufficient
number of studies (12). In addition, sensitivity analysis
was not performed because all included studies were of
the same type, there were no missing data, and all stud-
ies were of unclear risk of bias.

Despite not showing statistical significant results on
meta-analysis, it’s worth mentioning that results regard-
ing the outcome values calculated per year of follow-up
(original data from the present study) can be consid-
ered of clinical importance and deserve special atten-
tion, especially the outcomes peri-implant bone loss
and plaque index, which showed, respectively, a higher
mean loss of marginal bone loss per year of follow up in
infected groups 0.62 mm (+/-0.67) than in non-infected
groups 0.49 mm (+/-0.39), and a higher accumulation of
plaque per year of follow up in infected groups 0.62 (+/-
0.67) than in non-infected groups 0.21 (+/-0.13). These
weighted means may be an indication that peri-implant
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Immediate dental implants into infected sites

Table 3: Peri-implant bone loss (in millimeters) as reported on primary studies and weighted means calculated from these data (original data

from the present study).

Non-infected Infected
Mean Follow-up | Mean/year Mean Follow- Mean/year
(+/- standard period (+/- standard de- up period
deviation) (years) viation) (years)
Siegenthaler et al., 1.15 (+/-1.1) 1 1.15 1.8 (+/-1.4) 1 1.8
2007
Crespi et al., 2010 0.82 (+/-0.52) 2 0.41 0.86 (+/-0.54) 2 0.43
(1]
Montoya-Salazar 0.6 (+/-0.16) 3 0.2 0.53 (+/-0.13) 3 0.17
etal., 2014
Truninger et al., 1.58 (+/-0.69) 3 0.53 1.62 (+/-0.9) 3 0.54
2010
Crespi et al., 2010 0.78 (+/-0.39) 4 0.19 0.79 (+/-0.38) 4 0.19
(2]
Weighted means 0.98 (+/-0.38) 2.6 (+/-1.1) | 0.49 (+/-0.39) 1.12 (+/-0.55) 2.6 (+/-1.1) 0.62 (+/-0.67)

Table 4: Plaque index (in fractional percentages) as reported on primary studies and weighted means calculated from these data (original data

from the present study).

Non-infected Infected
Mean Follow-up | Mean/year Mean Follow- Mean/year
(+/- standard period (+/- standard de- up period
deviation) (years) viation) (years)
Siegenthaler ef al., 0.15 (+/-0.06) 1 0.15 0.23 (+/-0.15) 1 1.8
2007
Crespi et al., 2010 0.82 (+/-0.52) 2 0.37 0.69 (+/-0.29) 2 0.43
(1]
Montoya-Salazar et 1 (+/-1.02) 3 0.33 0.88 (+/-0.83) 3 0.17
al., 2014
Truninger et al., 0.14 (+/-0.06) 3 0.04 0.21 (+/-0.18) 3 0.54
2010
Crespi et al., 2010 0.71 (+/-0.38) 4 0.17 0.72 (+/-0.41) 4 0.19
(2]
Weighted means 0.54 (+/-0.38) 2.6 (+/-1.1) | 0.21 (+/-0.13) 0.53 (+/-0.30) 2.6 (+/-1.1) 0.62 (+/-0.67)

tissues may show a higher rate of peri-implant mucositis
around immediate dental implants placed into infected
sites than in immediate dental implants placed into
non-infected sites. However, considering the standard
deviations presented, one may realize that the relative
equivalence of these results shows that peri-implant tis-
sues in both groups (infected and non-infected) behave
the same, and therefore the real reason for an implant
loss would rest on the fact that the dental socket was not
properly disinfected prior to implant placement and not
because of patient-related habits.

The present study features the following strengths:
this is, to the best of the authors’ knowledge, the first
meta-analysis that could prove statistically that imme-
diate dental implants placed into infected sites present
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a higher risk of failure compared to non-infected sites,
whose values were not only statistically significant but
also clinically relevant; in addition, only clinical trials
with humans were included, which substantially in-
creases external validity (an important concern identi-
fied on the first systematic reviews on the theme, which
mixed the results from animal and human studies) (5,6);
moreover, our results considering the weighted means
between secondary outcomes and the follow-up period
feature a new data not yet available in scientific litera-
ture on the focused theme, which may provide a better
understanding of peri-implant pathology in these cases;
finally, a comprehensive online search was conducted
in seven online databases, including searches on grey
literature, and is in accordance to the items listed on
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quality and risk of bias assessment tools for systematic
reviews, which also raised concerns with previous sys-
tematic reviews on this theme.
Our results may have been influenced by the risk of bias
of included studies, which were of unclear risk of bias
and raised concerns specially regarding the blinding of
participants, personnel, and assessors. This may be con-
sidered as a limitation of our study (12).
One must highlight that a few - yet important - flaws in
primary studies were identified during the review pro-
cess and, if corrected, could reduce their risk of bias,
providing more comprehensive results and improv-
ing the overall body of evidence, such as: a) concerns
identified on risk of bias assessment (random sequence
generation, allocation concealment, and blinding of
participants, personnel and assessors) can be corrected
if authors of primary studies do not choose a study de-
sign where only two groups are treated (infected and
non-infected), which makes unpracticable to generate a
random sequence, to conceal the allocation, and to blind
participants, personnel, and assessors. We suggest that,
instead of two groups, authors perform studies with
at least three groups, whereas it would comprise non-
infected sites and different types of infected sites such
as infections of endodontic or periodontal origins; b) if
an implant fails, authors should specify which type of
infection lead to its loss (in cases where an implant was
placed into an infected site). This would provide mate-
rial so a subgroup analysis can determine the risk of
failure for each type of infection;
The findings from the present systematic review are
of the utmost importance for clinical practice, since it
shows that immediate dental implants in infected sites
present a risk of failure that is considerably higher than
in non-infected sites, which corroborates to the state-
ment that alveolar infection presents itself as an im-
portant risk factor for implant failure, which up to this
point was not yet statistically proven in previous stud-
ies. Hence, these findings can be used to reduce the loss
of costs, time and, most importantly, can preserve pa-
tients’ health.
Therefore, this systematic review and meta-analysis
concluded the following:
- Immediate dental implants placed into infected sites is
less effective than immediate

dental implants placed into non-infected sites;
- There was a statistically significant higher risk of fail-
ure of immediate dental implants

placed in infected sites than immediate dental implants
placed into non-infected sites;
- Peri-implant outcomes were not statistically affected
in this intervention; however, there was an indication
that peri-implant diseases may be more present around
immediate dental implants placed into infected sites.
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