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ABSTRACT

Objective: In the esthetic area, immediate implant placement are a great opportunity in modern dentistry. Nevertheless,
the outcome was impacted by numerous surgical and prosthetic components. This systematic review and meta-analysis
aimed to evaluate immediate implant failure and changes between the regenerative procedure and control groups.

Methods: MEDLINE, PubMed, Cochrane Library, Embase, ISI, and Google scholar have been utilized as the electronic
databases for performing a systematic literature review between 2010 to March 2021. The quality of the involved studies
has been evaluated using the Cochrane tool and assessed by two reviewers. The current systematic review has been
carried out with regard to the key consideration of the Preferred Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA). The mean difference was used for changes in the crestal bone between baseline and follow-up. Risk ratio with
the 95% confidence interval (Cl) used for implant failure between test and control groups.

Results: 126 potentially relevant titles and abstracts were found during the electronic search. Finally, four publications
fulfilled the inclusion criteria required for this systematic review. The Mean difference of changes in the crestal bone
between test and control groups of immediate implant placement was 0.62mm (95% Cl: 0.31mm, 0.94mm; P=0.00) and
heterogeneity found (12 = 80.43%; P =0.00).

Conclusions: The immediately placed implants with regenerative procedure versus the control group showed the better
performance to the changes in the crestal bone.
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INTRODUCTION

Dental implants are a treatment for practical and aesthetic needs.' Implant placement for esthetics is
one of the most significant challenges for clinicians.? In this regard, Schulte and Heimke reported an
implant placement in the fresh sockets called ‘immediate implant’.? Therefore, preoperative conditions
that lead to complications should be carefully considered before the immediate implant placement. As
a result, alveolar bone reconstruction should be considered for improving performance and aesthetics.*
Immediately implant placement complications include marginal gap, extraction socket, and minor bone
defects. A regenerative method can reduce such bone defects, which is desirable in studies.>®

Moreover, processes regenerating the lost bones and tissues supporting the teeth may reverse several
damages from the periodontal disease.” Despite the positive outcomes of the immediate implant
placement with a restorative process, there are many controversies about the need to perform bone
augmentation procedures. Also, studies showed the most successful immediate implant in case of
placement without bone grafting.® ° About this esthetic area, immediate implant placement has provided
great opportunities in modern dentistry. Hence, numerous surgical and prosthetic components have
impacted the outcome. Therefore, the present systematic review and meta-analysis aimed to evaluate
immediate implant failure and changes between the regenerative procedure and control groups.
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METHODS

Search strategy

Between 2010 and March 2021, electronic databases such
as MEDLINE, PubMed, Cochrane Library, Embase, ISI, and
Google Scholar were used to perform a systematic literature
review. Endnote x8 software has been employed to manage
the titles electronically. The search has been done with the
keywords “Implant failure OR Implant success OR Implant
Survival,” “crestal bone OR MBL OR bone loss,” “dental
implants OR implants OR immediate implant OR immediate
implant placement,” “maxillary AND mandibular,” and
“regenerative procedure OR Bone graft material OR graft.”
The current systematic review has been conducted with
regard to the Preferred Reporting Items for Systematic Review
and Meta-analysis (PRISMA) [10], as well as the PICO or PECO
strategy, which are important considerations (Table1).

SELECTION CRITERIA
Inclusion Criteria

1. Randomized controlled trial studies, prospective and
retrospective cohort investigations, and controlled clinical
trials,

2. Used immediate implant placement,

3. Test (with graft) and control group (without graft),
4. In humans

5. In English.

Exclusion Criteria

1. Case studies, case reports, in vitro, and reviews.
2. Animal studies.

Extraction of data and analysis method

The data extracted from the study were years, study, sex, study
design, range and mean age, sample size, implant diameter,
implant length, grafting, and follow-up period. The Cochrane
tool was used to evaluate the quality of the studies included'
and evaluated by two reviewers. The mean difference with
the 95% confidence interval (Cl), the fixed-effect model, and
the inverse-variance method has been used for alterations in
crestal bone between the baseline and the follow-up. Risk
ratio with a Random effect model, 95 percent confidence
interval (Cl), and restricted maximum-likelihood (REML)
method has been used for implant failure between the test and
control groups. One of the software programs (Comprehensive
Meta-Analysis Stata.16) was used to evaluate the meta-analysis
of forest plots.

Tablel: PICO OR PECO strategy
PICO OR PECO strategy Description

P Population/ Patient: All Patients that
received the implant

E Exposure/ Intervention: immediate
implant placement

C Comparison: with graft vs. without graft

Outcome: changes in the crestal bone and
implant failure

RESULTS

During the electronic searches, 126 potentially significant
abstracts and titles were discovered. Amid the primary phase
of the study choice, 32 publications have been prohibited with
regard to the titles and abstracts. Regarding the moment stage,
complete full-text papers of the remained 62 publications
have been completely assessed. Thus, 58 articles have been
excluded since they could not satisfy our inclusion criteria. At
last, four researches satisfied our criteria (Figure 1).

Four randomized clinical trial studies have been considered in
the present systematic review and meta-analysis. As a result,
93 patients in the test group and 86 in the control group (total
number = 179) with a mean age of 50 participated in this study.
The follow-up period ranged from 4 to 9 months (Table 2).

Moreover, Table 1 reports the implant diameter and length. The
Cochrane tool evaluated the risk of bias in the included studies,
showing that most of the studies had a high, unknown risk of
bias (Figure 2). The tool included allocation concealment,
random sequence generation, outcome assessment blinding,
participant and personal blinding, selective reporting, and
incomplete outcome data. The odds ratio of the implant failure
between the test group and control group has been -0.56 (95%
Cl: -2.34, 1.22; P=0.54), which showed heterogeneity (12 = 0%;
P =0.95) (Figure 3). There has been no statistically significant
difference between the two groups. The success rate has been
reported to be approximately 100%. The mean difference of
changes in the crestal bone between test and control groups
of the immediate implant placement equaled 0.62 mm (95%
Cl: 0.31mm, 0.94 mm; P=0.00), which showed heterogeneity
(12 = 80.43%; P =0.00) (Figure 4). This result showed a
statistically significant change between the immediate implant
placement and the regenerative procedure in the crestal
bone and the immediate implant placement without the
regenerative procedures.

DISCUSSION

It has been found that there has been a regular association
between the immediate placement of an implant following
tooth extraction and the residual bone defects between the
surface of the implant and the around bone walls. Many clinical
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Fig. 1: Study Attrition Diagram
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Table 2: The following studies were selected for a systematic review and meta-analysis

Implant diameter Implant length
Sample size (mm) (mm)
Mean-Range
Research T ¢ of Age Follow-up
Year of study design M F M F (vears) T C T C Grafting (mean)
Jacobs et al. RCT 8 1 6 8 53 4.5: 19 4.5:14 11:6 11:1 DBB 10
2020 (12) 13:9 13:10
15:4 15:3
Sanz et al. 2017 RCT 22 21 19 24 NR 3.5:6 3.5:5 - - DBBM-C 4
(13) 4.0:37 4.0:38
Assaf et al. RCT 11 9 48.5 4.1:11 4.1:9 - - BCP 6
2013(14)
Bottini et al. RCT 14 6 9 11 65.45 3.75:5 3.75:3  11.5:7 11.5:10 Porcine 6
2012(15) 4.2:11 4.2211  13:5 13:4 bone
5:4 5:6 10:8 10:6
© c = c o +
. v 3 |55 588|585 |28 |38
Studies r= E= £ S 9 o £ B 2 o 3
S 2 |8 8 e 2|58 2 |EE o
g E |2 ¢ 5 & £ | £ 58 |8 8 2
o 3 < § £ ® ¢ |m o 3 |£ 8 ©
O £ O g 2 ) 9
o o]
W
Jacobs et al.2020 . @ . @ ‘ .
Sanz et al. 2017 @ @ @ @ ‘ .
Assaf et al.2013 . @ @ @ . .
Fig. 2: Risk of bias for the randomized clinical trial studies selected for systematic review and meta-analysis.
(+) Low risk of bias (-) High risk of bias  (?) Unclear risk of bias.
Test Group Control Group Log Odds-Ratio  Weight
Study success failure success failure with 95% CI (%)
Jacobs et al.2020 18 1 14 0 B -0.85[ -4.13, 2.42] 29.63
Sanz et al. 2017 42 1 43 0 B -1.12[ -4.35, 2.11] 3047
Assaf et al.2013 11 0 9 0 L 0.19[ -3.82, 4.20] 19.72
Bottini et al.2012 20 0 20 0 | 0.00[ -3.97, 3.97] 20.18
Overall —_ T -0.56 [ -2.34, 1.22]

Heterogeneity: T = 0.00, I = 0.00%, H” = 1.00
Test of 8 = 6 Q(3) = 0.36, p = 0.95
Testof 6=0:z=-0.61,p=0.54

Random-effects REML model

Fig. 3: Forest plots showed the odds ratio of implant failure between the test and control groups.

investigations and experimental research have shown an optimal
result of the implants, which have been immediately placed
in the freshly extracted packages connected with or without
restorative substances.'® 7 Nonetheless, various parameters

can affect the absorption of lingual and buccal bone like the
diameter of the implants, residual alveolar crest dimension,
surgical procedure, and implant surface topography.'®2° The
current systematic review and meta-analysis results revealed
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Test Group Control Group Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Jacobs etal.2020 19 2.02 1.04 14 226 .77 —— -0.24[ -0.89, 0.41] 23.17
Sanzetal. 2017 43 -1.07 1.1 43 -159 1.05 —— 0.52[ 0.07, 0.97] 46.86
Assaf et al.2013 11 33 101 9 111 .61 —@— 1.44] 069, 2.19] 17.04
Bottiniet al.2012 20 -65 1.44 20 -2.13 1.35 —@— 148[ 0.61, 2.35] 12.94
Overall S 0.62[ 0.31, 0.94]
Heterogeneity: I° = 80.43%, H” = 5.11
Testof 8, = 6;: Q(3) = 15.33, p = 0.00
Testof 8 =0:z=23.94, p=0.00

-1 0 1 2

Fixed-effects inverse-variance model

Fig. 4: Forest plots showed a mean difference in changes in the crestal bone between the two groups.

no statistically significant differences in the failure of an
implant between the immediate implant placement and the
regenerative procedure and without a regenerative procedure
(p=0.54). Moreover, there have been statistically significant
crestal bone changes between the two groups (p=0.00). In
Bottini et al. Each patient had a single implant implanted
with a flapless method into an immediate extraction site of
a molar or first upper premolar. To fill the gaps between the
implant and the extraction socket in the tests, a deantigenated
collagenated bone substitute of porcine origin was used. At
the same time, no grafting material was employed in the
control sites. The buccolingual bone width was measured at
four different times: before surgery (T0), 90 days (T1), 110
days (T2), and six months after masticatory function (T3).
The distance between the coronal border of the buccal bone
and lingual bone was statistically significant between the test
and the control groups. Also, the mean-value declined in the
course of observation time in each group.

In jacobs et al.’s (2020) study,’” at the flapless, one-stage
placement of a sloped-platform implant, immediate implant
placement with or without the addition of an organic xenograft
is possible. The primary outcome of jacobs et al.’s (2020)
study'? showed no difference between the two groups (no graft:
1.47+0.85 mm, graft: 1.63+0.71 mm, P=.950) of the thickness of
the facial crestal alveolar bone; however, secondary outcomes
showed no difference between two groups in terms of including
pink esthetic score. Sanz et al. 2017." Following an immediate
implant in the new extraction sockets, a bovine bone mineral
with 10% collagen in the horizontal bone resorption changes
in the buccal bone were significantly reduced using the
(DBBM-C) bone replacement graft. Direct bone measurements
with a periodontal probe were used to analyze the horizontal
and vertical crestal bone changes in relation to the implant
between implant placement and 16 weeks later. Furthermore,
there was a 1.1 mm reduction (29%) in the test group and a 1.6
mm reduction (38%) in the control group. In Assaf et al.™ mea-
surements were performed before and six months following
extractions and immediate implant implantation in this study.
In the test group, biphasic calcium phosphate was discovered
in the space between the buccal wall of the alveolar ridge
and the implant. The same evaluations and procedures were
carried out in the control group but without biphasic calcium
phosphate. The result showed no significant differences in the

test group after a 6-month follow-up following surgery, and there
have been statistically significant differences in the control
group with a reduction from 8.12 + 0.7 mm to 7.01 + 0.4 mm.
For repairing the bone surrounding the implant, it has been
possible to use the immediate implant placement with a
regenerative procedure. Another systematic review and
meta-analysis performed by Lee et al. [5] showed the same
implant survival of both test and control groups. Figure 3
presents the estimates of the same result.

The present study had limitations that need to be considered.
Most investigations involve the small size of the samples,
and a short period of follow-up included less than one year
of follow-up. Future studies are recommended to perform
randomized controlled trials with the control group, consisting
of higher sample size and longer follow-up periods, and
investigate the effects of bone graft on the successfulness and
survival of the implant.

CONCLUSION

According to the analyses, the immediate implant placement
with the regenerative procedures outperformed the control
group to the modifications in the crestal bone. The implant
failure between the two groups showed no statistically
significant differences, but it can be said that implant failure
was more in the test group.
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