Interventions for replacing missing teeth: |- versus 2-stage
implant placement (Review)

Esposito M, Grusovin MG, Chew YS, Coulthard P, Worthington HV

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in 7/he Cochrane Library
2010, Issue 1

rhttp:/ /www.thecochranelibrary.coml|

WILEY

Publishers Since 1807

Interventions for replacing missing teeth: |- versus 2-stage implant placement (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


Babak
Rectangle

http://www.thecochranelibrary.com
http://www.a-pdf.com/?wm-demo

TABLE OF CONTENTS

HEADER
ABSTRACT .
PLAIN LANGUAGE SUMMARY .
SUMMARY OF FINDINGS FOR THE MAIN COMPARISON
BACKGROUND
OBJECTIVES
METHODS
RESULTS
Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
DISCUSSION .
AUTHORS’ CONCLUSIONS
ACKNOWLEDGEMENTS
REFERENCES
CHARACTERISTICS OF STUDIES
DATA AND ANALYSES . S .
Analysis 1.1. Comparison 1 1- versus 2-stage 1mplant mstallatlon Outcome 1 Prosthesm fallure
Analysis 1.2. Comparison 1 1- versus 2-stage implant installation, Outcome 2 Implant failure.

Analysis 1.3. Comparison 1 1- versus 2-stage implant installation, Outcome 3 Radiographic bone level changes.
Analysis 1.4. Comparison 1 1- versus 2-stage implant installation, Outcome 4 Aesthetic (soft tissue recession). .

Analysis 1.5. Comparison 1 1- versus 2-stage implant installation, Outcome 5 Complications.
ADDITIONAL TABLES .
APPENDICES
WHAT’S NEW .
HISTORY .
CONTRIBUTIONS OF AUTHORS
DECLARATIONS OF INTEREST
SOURCES OF SUPPORT .
DIFFERENCES BETWEEN PROTOCOL AND REVIEW
NOTES .
INDEX TERMS

VARV BV R S S

~

10
10
11
11
11
12
12
13
14
18
18
19
19
20
20
20
21
23
23
23
24
24
24
24
24

Interventions for replacing missing teeth: |- versus 2-stage implant placement (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[Intervention Review]

Interventions for replacing missing teeth: |- versus 2-stage
implant placement

Marco Esposito1 , Maria Gabriella Grusovin', Yun Shane Chew', Paul Coulthard', Helen V \Worthington2

1Department of Oral and Maxillofacial Surgery, School of Dentistry, The University of Manchester, Manchester, UK. 2Cochrane Oral
Health Group, MANDEC, School of Dentistry, The University of Manchester, Manchester, UK

Contact address: Marco Esposito, Department of Oral and Maxillofacial Surgery, School of Dentistry, The University of Manchester,
Higher Cambridge Street, Manchester, M15 6FH, UK. espositomarco@hotmail.com. marco.esposito@manchester.ac.uk.

Editorial group: Cochrane Oral Health Group.
Publication status and date: Edited (no change to conclusions), published in Issue 1, 2010.
Review content assessed as up-to-date: 15 April 2009.

Citation: Esposito M, Grusovin MG, Chew YS, Coulthard P, Worthington HV. Interventions for replacing missing teeth:
1- versus 2-stage implant placement. Cochrane Database of Systematic Reviews 2009, Issue 3. Art. No.: CD006698. DOI:
10.1002/14651858.CD006698.pub2.

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT
Background

Implants may be placed penetrating the oral mucosa (1-stage procedure) or can be completely buried under the oral mucosa (2-stage
procedure) during the healing phase of the bone at the implant surface. With a 2-stage procedure the risk of having unwanted loading
onto the implants is minimized, but a second minor surgical intervention is needed to connect the healing abutments and more time is
needed prior to start the prosthetic phase because of the wound-healing period required in relation to the second surgical intervention.
Objectives

To evaluate whether a 1-stage implant placement procedure is as effective as a 2-stage procedure.

Search methods

The Cochrane Oral Health Group’s Trials Register, CENTRAL, MEDLINE and EMBASE were searched. Handsearching included
several dental journals. Authors of all identified trials, an Internet discussion group and 55 dental implant manufacturers were contacted
to find unpublished randomised controlled trials (RCTs). The last electronic search was conducted on 21 January 2009.

Selection criteria

All RCTs of osseointegrated dental implants comparing the same dental implants placed according to 1- versus 2-stage procedures with
a minimum follow up of 6 months after loading. Outcome measures were: prosthesis failures, implant failures, marginal bone level
changes on intraoral radiographs, patient preference including aesthetics, aesthetics evaluated by dentists, and complications.

Data collection and analysis

Screening of eligible studies, assessment of the methodological quality of the trials and data extraction were conducted in duplicate
and independently by two review authors. Authors were contacted for missing information. Results were expressed as random-effects
models using mean differences for continuous outcomes and risk ratios for dichotomous outcomes with 95% confidence intervals.
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Main results

Five RCTs were identified and included reporting data on 239 patients in total. On a patient, rather than per implant basis, the meta-
analyses showed no statistically significant differences for prosthesis and implant failures, though trends, especially in fully edentulous
patients, favoured 2-stage (submerged) implants.

Authors’ conclusions

The number of patients included in the trials was too small to draw definitive conclusions. The 1-stage approach might be preferable
in partially edentulous patients since it avoids one surgical intervention and shortens treatment times, while a 2-stage submerged
approach could be indicated when an implant has not obtained an optimal primary stability or when barriers are used for guided tissue
regeneration, or when it is expected that removable temporary prostheses could transmit excessive forces on the penetrating abutments
especially in fully edentulous patients.

PLAIN LANGUAGE SUMMARY
Interventions for replacing missing teeth: 1- versus 2-stage implant placement

Dental implants can be successful either if placed through the oral mucosa, sticking through the gums (I1-stage procedure) or if
completely buried under the soft tissues (2-stage procedure) to heal load-free for a few months. However, one additional minor surgical
intervention is needed, if a 2-stage procedure is used, to allow the connection of the buried implants with the transgingival component

which will hold the prosthesis in place.

The review found some evidence from five studies with 239 patients that 1- or 2-stage implant placement may have similar outcomes,
though in patients with no teeth trends suggested more implant failures for those implants sticking through the gum. More research
is needed to answer this question in a definitive way, but it appears possible to place dental implants following a 1-stage procedure
(i.e. the implants are sticking through the gums during the bone healing period). The advantages of the 1-stage procedure are: (1) one
minor surgical intervention can be avoided, and (2) the treatment time can be shortened, since it is not needed to wait for the healing/
stabilization of the soft tissues after the second surgical intervention. Nevertheless there are situations when a 2-stage procedure could
be preferable, for instance when a not optimal implant stability is achieved at implant placement or when there is the risk that the
provisional denture transmits excessive forces to the portion of the implants sticking through the gums.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

1-stage compared with 2-stage for placement of dental implants

Patient or population: patients requiring dental implants
Settings: hospital and private dental practices
Intervention: 1-stage placement

Comparison: 2-stage placement

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of Participants Quality of the evidlence Comments
(95% CI) (studies) (GRADE)
Assumed risk Corresponding risk
2-stage 1-stage
Prosthetic failure Low risk population RR 1.87 (0.331t0 10.40) 153 +++0
6 to 12 months (3) moderate quality
10 per 1000 19 per 1000
(3to 104)
High risk population
100 per 1000 187 per 1000
(33 to 1040)
Implant failure Low risk population RR1.39 (0.59103.27) 210 +++0
6 to 12 months (4) moderate quality
10 per 1000 14 per 1000
(6 to 32)
High risk population
200 per 1000 280 per 1000

(120 t01000)
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: risk ratios (relative risks); GRADE: GRADE Working Group grades of evidence (see explanations)

GRADE Working Group grades of evidence

High quality (+ ++ +): Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality (++ +0): Further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate.

Low quality (++00): Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely
to change the estimate.

Very low quality (+000): We are very uncertain about the estimate.



BACKGROUND

Missing teeth and supporting oral tissues have traditionally been
replaced with dentures or bridges to restore the ability of patients
to eat and speak and to improve appearance. However, in several
instances, patients are not satisfied with the function of removable
dentures and it is not always possible to place a fixed bridge if
the number of remaining abutment teeth is insufficient. Since the
1970s, osseointegrated dental implants have offered an alternative
(Brinemark 1977). They are surgically inserted into the jaw bones
to support a dental prosthesis and are retained because of the inti-
macy of bone growth onto their surface (osseointegration). Den-
tal implants have undoubtedly been one of the most significant
scientific breakthroughs in dentistry over the past 30 years.

Traditionally to minimize implant failures, osseointegrated dental
implants were inserted following a 2-stage protocol (Brénemark
1977). Implants were completely submerged under the soft tissues
and left to heal for a period of 3 to 4 months in mandibles (lower
jaws) and 6 to 8 months in maxillae (upper jaws). In fact, primary
implant stability and lack of micromovements are considered to
be two of the main factors necessary to achieve predictable high
success of osseointegrated dental implants (Albrektsson 1981).
A successful osseointegrated dental implant is anchored directly
to bone, however, in the presence of movements during healing,
the implant may be encapsulated by soft tissues instead (Brunski
1979), similarly to what happens with non-union bone fractures,
causing the failure of the implant. To minimize the risk of soft tis-
sue encapsulation, it has been recommended to keep the implants
submerged and load-free during the healing period. With a 2-stage
approach the risk of transmitting unwanted loading forces to the
healing bone at the implant interface was minimized. However,
a second surgical intervention (usually a minor one) is needed to
connect the implants to the abutments holding the future pros-
thesis. In addition, after the second intervention, some weeks of
healing are needed for the soft tissues to stabilize around the pen-
etrating abutment to allow a predictable aesthetic outcome.

Other authors developed dental implants to be used with a 1-
stage procedure (Buser 1988). With this approach flaps are sutured
around the polished neck of the implants avoiding the need for a
second surgical intervention. Longitudinal follow-up studies sug-
gested that high early success rates could also be achieved using a 1-
stage approach (Buser 1990; Buser 1997). Subsequent controlled
clinical trials (Ericsson 1997; Collaert 1998) comparing implants
placed according to a 1- versus 2-stage procedure, also suggested
that implants placed with a 1-stage approach may achieve a high
degree of success. It would be therefore useful to know whether
there is any clinical significant difference among implants placed
according to 1-stage (non-submerged) versus 2-stage (submerged)
procedures.

OBJECTIVES

To test the null hypothesis of no difference between 1- versus 2-
stage procedures, against the alternative hypothesis of a difference.

METHODS

Criteria for considering studies for this review

Types of studies

All randomised controlled trials (RCTs) comparing 1- versus 2-
stage implant placement, including studies with parallel group and
split-mouth designs.

Types of participants

Any subject receiving osseointegrated dental implants.

Types of interventions

1-stage versus 2-stage implant placement procedures. The same
type of implants must be used in both groups with a minimum
follow up of 6 months after loading. When possible all compar-

isons are presented after 1 year of implant in function.

Types of outcome measures

e Prosthesis failure if secondary to implant failure.

e Implant failures defined as implant mobility and removal of
stable implants dictated by progressive marginal bone loss or
infection.

e Radiographic marginal bone level changes on intraoral
radiographs taken with a parallel technique from surgical
placement to 1 year in function.

e Datient preference including aesthetics (only in split-mouth
studies).

e Aecsthetics evaluated by dentists.

e Any biological and biomechanical complication up to
delivery of the implant supported prosthesis.

Search methods for identification of studies

For the identification of studies included or considered for this
review, we developed detailed search strategies for each database
to be searched. These were based on the search strategy devel-
oped for MEDLINE (OVID) but revised appropriately for each
database. The subject search (Appendix 1) used a combination of
controlled vocabulary and free text terms and was run with the
Cochrane Highly Sensitive Search Strategy (CHSSS) for identi-
fying randomised controlled trials (RCTs) in MEDLINE: sensi-
tivity maximising version (2008 revision) as referenced in Chap-

ter 6.4.11.1 and detailed in box 6.4.c of the Cochrane Handbook
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Jfor Systematic Reviews of Interventions 5.0.1 (updated September
2008) (Higgins 2008).

Searched databases

The Cochrane Oral Health Group’s Trials Register (to 9 January
2009) (Appendix 2).

The Cochrane Central Register of Controlled Trials (CENTRAL)
(The Cochrane Library 2008, Issue 4) (Appendix 3).

MEDLINE (1966 to 21 January 2009) (Appendix 1).

EMBASE (1980 to 12 January 2009) (Appendix 4).

The most recent electronic search was undertaken on 21 January

2009.

Language

There were no language restrictions.

Unpublished studies

We wrote to all the authors of the identified RCTs, we checked
the bibliographies of all identified RCTs and relevant review ar-
ticles, and we used personal contacts in an attempt to identify
unpublished or ongoing RCTs. In the first version of this review
we also wrote to more than 55 oral implant manufacturers and
we requested information on trials through an Internet discussion
group (implantology@yahoogroups.com), however we discontin-
ued this due to poor yield.

Handsearching

Details of the journals being handsearched by the Cochrane Oral

Health Group’s ongoing programme are given on the website:

www.ohg.cochrane.org.

The following journals have been identified as being potentially

important to be handsearched for this review: British Journal of
Oral and Maxillofacial Surgery, Clinical Implant Dentistry and Re-

lated Research, Clinical Oral Implants Research, Eurapean Journal of
Oral Implantology, Implant Dentistry, International Journal of Oral
and Maxillofacial Implants, International Journal of Oral and Max-

illofacial Surgery, International Journal of Periodontics and Restora-

tive Dentistry, International Journal of Prosthodontics, Journal of
Clinical Periodonrology, Journal of Dental Research, Journal of Oral
Implantology, Journal of Oral and Maxillofacial Surgery, Journal of
Periodontology, Journal of Prosthetic Dentistry. Where these have

not already been searched as part of the Cochrane Journal Hand-

searching Programme, the journals were handsearched by one re-

view author up to the month in which the last electronic search

was undertaken.

Data collection and analysis

Selection of studies

The titles and abstracts (when available) of all reports identified
through the electronic searches were scanned independently by
two review authors. For studies appearing to meet the inclusion
criteria, or for which there were insufficient data in the title and
abstract to make a clear decision, the full report was obtained. The
full reports obtained from all the electronic and other methods
of searching were assessed independently by two review authors
to establish whether the studies did meet the inclusion criteria or
not. Disagreements were resolved by discussion. Where resolution
was not possible, a third review author was consulted. All studies
meeting the inclusion criteria then underwent validity assessment
and data extraction. Studies rejected at this or subsequent stages
were recorded in the Characteristics of excluded studies table, and

reasons for exclusion recorded.

Data extraction

Data were extracted by two review authors independently using
specially designed data extraction forms. The data extraction forms
were piloted on several papers and modified as required before
use. Any disagreement was discussed and a third review author
consulted where necessary. All authors were contacted for clarifi-
cation or missing information. Data were excluded until further
clarification was available or if agreement could not be reached.
For each trial the following data were recorded.

-Year of publication, country of origin and source of study fund-
ing.

-Details of the participants including demographic characteristics
and criteria for inclusion.

-Details of the type of intervention.

-Details of the outcomes reported, including method of assess-
ment, and time intervals.

Assessment of bias in included studies

The quality assessment of the included trials was undertaken in-
dependently and in duplicate by two review authors as part of the
data extraction process.

Three main quality criteria were examined.

(1) Allocation concealment, recorded as:

(A) Adequate

(B) Unclear

(C) Inadequate.

Allocation concealment was considered adequate if it was cen-
tralised (e.g. allocation by a central office unaware of subject char-
acteristics); pharmacy-controlled randomisation; pre-numbered
or coded identical containers which were administered serially to
participants; on-site computer system combined with allocation
kept in a locked unreadable computer file that can be accessed
only after the characteristics of an enrolled patient have been en-
tered; sequentially numbered, sealed, opaque envelopes; and other

Interventions for replacing missing teeth: |- versus 2-stage implant placement (Review) 6
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approaches similar to those listed above, along with the reassur-
ance that the person who generated the allocation scheme did not
administer it. Some schemes may be innovative and not fit any of
the approaches above, but still provide adequate concealment. Ap-
proaches to allocation concealment which were considered clearly
inadequate included any procedure that was entirely transparent
before allocation, such as an open list of random numbers. Ideally
the surgeon should have known the group allocation just before
the treatment was delivered. Those articles or authors stating that
allocation concealment procedures were implemented but did not
provide details on how this was accomplished, were coded as "un-
clear’.

(2) Treatment blind to outcomes assessors, recorded as:

(A) Yes

(B) No

(C) Unclear

(D) Not possible.

(3) Completeness of follow up (is there a clear explanation for
withdrawals and drop outs in each treatment group?) assessed as.
(A) No drop outs/yes. In the case that clear explanations for drop
outs were given, a further subjective evaluation of the risk of bias
assessing the reasons for the drop out was made.

(B) No.

After taking into account the additional information provided by
the authors of the trials, studies were grouped into the following
categories.

(A) Low risk of bias (plausible bias unlikely to seriously alter the
results) if all criteria were met.

(B) High risk of bias (plausible bias that seriously weakens confi-
dence in the results) if one or more criteria were not met.
Further quality assessment was carried out to assess sample size
calculations, definition of exclusion/inclusion criteria, and com-
parability of control and test groups at entry. The quality assess-

ment criteria were pilot tested using several articles.

Data synthesis

For dichotomous outcomes, the estimates of effect of an interven-
tion were expressed as risk ratios together with 95% confidence
intervals. For continuous outcomes, mean differences and stan-
dard deviations were used to summarize the data for each group.
The statistical unit was the patient and not the implant.
Meta-analyses were done only if there were studies of similar com-
parisons reporting the same outcome measures. Risk ratios were
combined for dichotomous data, and mean differences for contin-
uous data, using a random-effects model. Data from split-mouth
studies were to be combined with data from parallel group trials
with the method outlined by Elbourne (Elbourne 2002), using the
generic inverse variance method in Review Manager (RevMan).
The techniques described by Follmann (Follmann 1992) were to
be used to estimate the standard error of the difference for split-
mouth studies, where the appropriate data were not presented and
could not be obtained.

The significance of any discrepancies in the estimates of the treat-
ment effects from the different trials was to be assessed by means
of Cochran’s test for heterogeneity and the I2 statistic, which de-
scribes the percentage total variation across studies that is due to
heterogeneity rather than chance. Clinical heterogeneity was to be
assessed by examining the types of participants and interventions
for all outcomes in each study. It was planned to undertake sen-
sitivity analyses to examine the effect of the study quality assess-
ment on the overall estimates of effect. In addition, the effect of
including unpublished literature on the review’s findings was also
to be examined, but there were insufficient trials to undertake this.
The following subgroup analyses were planned, however there
were insufficient studies in the meta-analysis to undertake this.
(1) Whether turned (machined) or implants with a roughened
surface were used.

(2) Whether implants were placed in partially or fully edentulous
jaws.

RESULTS

Description of studies

See: Characteristics of included studies.

Characteristics of the trial settings and investigators

All the five potentially eligible trials (Barber 1996; Heijdenrijk
2002; Cecchinato 2004; Becktor 2007; Cordaro 2009) could be
included.

Two studies were conducted in Italy (Cecchinato 2004; Cordaro
2009); one in the Netherlands (Heijdenrijk 2002); one in Sweden
and Norway (Becktor 2007), and one in the USA (Barber 1996).
Four trials had a parallel group study design (Heijdenrijk 2002;
Cecchinato 2004; Becktor 2007; Cordaro 2009) and one a split-
mouth study design (Barber 1996). One study (Cecchinato 2004)
was originally presented as a mixture of a parallel and split-mouth
design trial and had to be excluded in the previous version of this
review. Each future prosthesis (also within the same patient) was
randomised to 1- or 2-stage implant placement. We requested the
authors to provide only the data of the first prosthesis for each
patient so the trial become of parallel group design. Since the
authors kindly provided all the requested information we were
able to include their trial in this review. This explains why the data
presented in this review differ from the originally published data.
Three trials were conducted at university or specialty dental clinics
(Barber 1996; Heijdenrijk 2002; Becktor 2007) and two trials
in private practices (Cecchinato 2004; Cordaro 2009). All trials
received some form of support from industry. All trials included
only adults.

Interventions for replacing missing teeth: |- versus 2-stage implant placement (Review) 7
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Characteristics of the interventions

The following implant systems were used.

e IMZ cylindrical implants with a titanium plasma sprayed
coating (Friedrichsfeld AG, Mannheim, Germany) were used in
two trials (Barber 1996; Heijdenrijk 2002).

e Astra screw shaped titanium implants with a TiO2-blasted
surface (AstraTech AB, Mélndal, Sweden) were used in one trial
(Cecchinato 2004).

e Brinemark screw shaped titanium implants with a turned
surface of standard and MKII types (Nobel Biocare AB,
Géteborg, Sweden) were used in one trial (Becktor 2007).

e Tapered effect (TE) screw shaped titanium implants with
SLA surface (Straumann Dental Implant System, Institut
Straumann AG, Waldemburg, CH) were used in one trial
(Cordaro 2009).

The load-free healing period after implant placement was.

- 3 to 4 months for mandibular implants (Barber 1996; Heijdenrijk
2002; Becktor 2007) and 6 months for maxillary implants
(Cecchinato 2004).

- 3 months for both maxillary and mandibular implants (Cordaro

2009).

Characteristics of outcome measures

o Prosthesis failures (all trials).

e Implant failures (all trials).

e Radiographic marginal bone level changes on intraoral
radiographs taken with a parallel technique from surgical
placement to 1 year in function. Three trials presented
radiographic bone level changes (Heijdenrijk 2002; Cecchinato
2004; Cordaro 2009), however, peri-implant bone level
measurements of two trials could not be included because
baseline data were collected at delivery of the prostheses
(Cecchinato 2004) or 4 weeks after prosthesis delivery
(Heijdenrijk 2002).

e Dlatient preference including aesthetics only in split-mouth
studies (no trial).

e Aesthetics evaluated by dentists (one trial). One trial
(Cordaro 2009) evaluated the variation in tenths of mm of the
papillae and the mucosal margin, measured as the distance of the
mesial and distal papilla and the adjacent tooth incisal margin
and as the distance from the buccal gingival margin and the line
connecting the incisal margin of the adjacent teeth, before tooth
extraction and at provisional loading (12 weeks after placement),
definitive loading (24 weeks after placement), and 1 year follow
up. These three measurements were averaged for each tooth
(Analysis 1.4).

e Complications. Three trials (Barber 1996; Becktor 2007;
Cordaro 2009) reported complications up to delivery of the
provisional or definitive implant supported prostheses. One trial
(Becktor 2007) reported complications at implant level,

therefore, complications are described in the results section, but
no data were imputed for this trial.

Risk of bias in included studies
See Additional Table 1.

Allocation concealment

After considering the replies from the authors, the method of
allocation concealment was considered adequate for two tri-
als (Cecchinato 2004; Cordaro 2009); inadequate for two tri-
als (Heijdenrijk 2002; Becktor 2007), and unclear for one trial
(Barber 1996).

Blinding

After considering the replies from the authors, outcome assessors
were judged to be blinded in one trial (Cordaro 2009); not to be
blinded in thee trials (Barber 1996; Heijdenrijk 2002; Cecchinato
2004), and it was unclear in one trial (Barber 1996). In one trial
(Cecchinato 2004) an independent and blinded outcome assessor
was used to measure bone level changes, but these data could not
be used in the present review.

Completeness of follow up

After considering the replies from the authors, no drop outs oc-
curred up to the follow up considered in this review in three trials
(Barber 1996; Heijdenrijk 2002; Cordaro 2009). Explanations for
drop outs were given in one trial (Cecchinato 2004) and not given
in another trial (Becktor 2007).

Sample size

A priori sample size calculation was not performed in any of the
trials. In one trial (Cordaro 2009) a post-hoc sample size calcu-
lation was performed, after the trial was completed, for the only
statistically significant outcome found in the trial. The calculation
was done to detect a difference of 1 mm of keratinised mucosa

between the groups but insufficient information was presented.

Inclusion and exclusion criteria

Main inclusion criteria and description of interventions

- One trial (Barber 1996) included patients with bilateral free-end
mandibular partial edentulism at least from the second premo-
lar, who could be rehabilitated with two implants at each hemi-
mandible. No mandibular provisional prostheses were used during
the 3-month healing period.

- One trial (Heijdenrijk 2002) included patients with severely re-
sorbed edentulous mandibles who were provided with two im-
plants in the canine region to support an overdenture with clip

Interventions for replacing missing teeth: |- versus 2-stage implant placement (Review) 8
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attachment to a bar. Patients were not allowed to wear mandibular
dentures during the first 2 postoperative weeks.

- One trial (Cecchinato 2004) included healthy patients 25 to 75
years old with posterior partial edentulous jaws (first and second
premolars were considered posterior teeth) to be treated with im-
plants supporting fixed prostheses. No provisional prostheses were
used during the implant healing time.

- One trial (Becktor 2007) included patients with edentulous
mandibles who were provided with 4 to 6 implants to support a
fixed prosthesis. Dentures were relined after 1 to 3 postoperative
weeks.

- One trial (Cordaro 2009) included patients requiring a single
postextractive implant in maxillary incisor, canine and premolar
sites or mandibular canine and premolar sites. Vertical releasing
and horizontal periosteal incisions were made to mobilize the flap
to allow complete closure of the flaps in the submerged group.
Provisional prostheses were used during the healing period. At im-
plant exposure (8 weeks after implant placement) apically reposi-
tioned flaps were used.

Main exclusion criteria

- Untreated periodontitis (Cecchinato 2004; Cordaro 2009).

- Heavy clenchers or bruxers (Cecchinato 2004).

- Insufficient bone height (less than 9 mm) (Cecchinato 2004).

- A distance between the implant and the bone of the socket (only
postextractive implants were included) superior to 2 mm (Cordaro
2009).

- Edentulous for less than 2 years (Heijdenrijk 2002).

- Previously irradiated jaws (Heijdenrijk 2002).

- History of preprosthetic surgery or previous oral implantology
(Heijdenrijk 2002).

- Smoking more than 10 cigarettes a day (Cordaro 2009).

- Probing pocket depth more than 4 mm at adjacent teeth (Cordaro
2009).

- Adjacent implants (Cordaro 2009).

- None apart general contraindications for implant surgery and
less than 20 years of age (Becktor 2007).

- Unknown exclusion criteria apart from untreated periodontal

disease (Barber 1996).

Comparability of control and treatment groups at
entry

For three trials it was unclear whether groups were comparable
at entry (Barber 1996; Heijdenrijk 2002; Cecchinato 2004). No
apparent differences between groups were noticed at entry for
one trial for sex, age, implant length, bone quality and quantity
(Becktor 2007).

The agreed risk of bias of the included trials after having incor-
porated the information provided by the authors is summarized
in Additional Table 1. For each trial we assessed whether it was at

low or high risk of bias. All, but one (Cordaro 2009) trials were
rated as at high risk of bias.

Effects of interventions

See: Summary of findings for the main comparison

In total 761 implants were originally placed in 239 patients. 375
implants were placed according to a 1-stage procedure in 121
patients and 386 implants according to a 2-stage procedure in 123
patients, counting twice the five split-mouth patients included
in one study (Barber 1996). During the follow up considered in
this review ranging from 6 months (Barber 1996; Becktor 2007)
to 1 year (Heijdenrijk 2002; Cecchinato 2004; Cordaro 2009)
23 implants failed in 11 patients of the 1-stage group and nine
implants failed in eight patients of the 2-stage group.

Barber 1996 (split-mouth design) compared two IMZ implants
placed according to a 1-stage procedure with two IMZ implants
placed according to a 2-stage procedure supporting fixed prosthe-
ses in partially edentulous mandibles for 6 months. Five patients
were originally included. It is unclear whether baseline differences
among the two groups existed. No withdrawals 6 months after
loading. No implant failed and no biological complications were
reported. There was no statistically significant difference for pros-
thesis or implant failures between the different procedures.
Heijdenrijk 2002 (parallel group design) compared two IMZ im-
plants placed according to a 1-stage procedure with two IMZ
implants placed according to a 2-stage procedure supporting
mandibular overdentures for 1 year. Twenty patients were origi-
nally included in each group. It is unclear whether baseline dif-
ferences among the two groups existed. No withdrawals 1 year
after loading. One implant and its related prosthesis failed in each
group. There was no statistically significant difference for prosthe-
sis or implant failures between the different procedures.
Cecchinato 2004 (originally a mixture of parallel group and split-
mouth design transformed into a parallel group-design) compared
Astra implants placed in posterior jaws for 5 years. Forty-one pa-
tients received 111 implants placed according to a 1-stage pro-
cedure and 43 patients received 116 implants placed according
to a 2-stage procedure. It is unclear whether baseline differences
among the two groups existed. One patient of the 2-stage group
dropped out (emigration) 1 year after loading. Three implants
failed in three patients of the 1-stage group versus four implants
in three patients of the 2-stage group. One planned prosthesis in
the 1-stage group could not be placed because two implants failed.
There was no statistically significant difference for prosthesis or
implant failures between the different procedures.

Becktor 2007 (parallel group design) compared four to six
Brinemark implants placed in fully edentulous mandibles for more
than 1 year. Thirty-nine patients received 198 implants placed ac-
cording to a 1-stage procedure and 41 patients received 206 im-
plants placed according to a 2-stage procedure. No relevant base-
line differences among the two groups were apparent. One pa-
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tient of the 1-stage group and two patients of the 2-stage group
dropped out for unknown reasons 6 months after loading. Seven-
teen implants failed in six patients of the 1-stage group versus five
implants in four patients of the 2-stage group. No prosthesis was
lost. There was no statistically significant difference for prosthesis
or implant failures between the different procedures. Complica-
tions were reported but not at patient levels, no statistical calcu-
lations were made in the original paper, but complications clearly
occurred more frequently in the 1-stage group.

Cordaro 2009 (parallel group design) compared one single Strau-

mann implant placed in a postextractive socket of incisors, canines

Figure 1.

and premolars: 14 implants were submerged and 16 implants were
not. No relevant baseline differences among the two groups were
apparent. No patient dropped out 1 year after loading. One im-
plant failed in the 1-stage group (non-submerged). The only com-
plications observed were that three 2-stage (submerged) implants
demonstrated a minimal self exposure of the cover screws at abut-
ment connection (8 weeks after implant placement). There was no
statistically significant difference for prosthesis failures, implant
failures, marginal bone level changes (Figure 1), complications
(Figure 2), and mean tissue recessions (Figure 3) between the dif-
ferent procedures.

Forest plot of comparison: | |- versus 2-stage implant installation, outcome: 1.3 Radiographic

bone level changes.

1-stage 2-stage Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl I, Fixed, 95% CI
Cordaro 2009 05 03 15 06 045 14 100.0% -0.10[-0.40,0.20]
Total {95% Cl) 15 14 100.0% -0.10[-0.40, 0.20]
Heterogeneity: Mot applicable g s b s n

Test for overall effect; 2= 0.65 (F=0.52)

Favours 1-stage  Favours 2-stage

Figure 2. Forest plot of comparison: | |- versus 2-stage implant installation, outcome: 1.5 Complications.

1-stage 2-stare Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Cordaro 2000 0 16 3 14 1000% o0412[001,22599 ———
Total (95% Cly 16 14 100.0%  0.13[0.01,2.25] ——i——
Total events ] 3
Heterogeneity: Mot applicable o5 01 10 oo

Testfor overall effect. £=1.41 (P = 0.16)

Favours 1-stage  Favours 2-stage

Figure 3. Forest plot of comparison: | |- versus 2-stage implant installation, outcome: 1.4 Aesthetic (soft
tissue recession).

1-stage 2-stage Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl I, Fixed, 95% CI
Cordaro 20049 07 oy 15 048 06 14 100.0% -0.20 [FO.67, 0.27]
Total (95% CI) 15 14 100.0% -0.20[-0.67,0.27] —*—
Heterngeneltf:Notappllcable g s b s n
Test for overall effect: £=0.83 (P = 0.41) Favours 1-stage  Favours 2-stage
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The meta-analysis found no statistically significant differences
among the two procedures for prosthesis failures (three trials)
(Figure 4), implant failures (four trials) (Figure 5).

Figure 4. Forest plot of comparison: | |- versus 2-stage implant installation, outcome: 1.1 Prosthesis failure.

1-stage 2-stage Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Heijdenrijk 2002 1 20 1 20 404% 1.00[0.07, 14.80] ——
Cordaro 2009 1 16 n 14 302% 2.64[0.12 60.21] =
Cecchinato 2004 1 4 n 42 293% 3.07[0.13, 73.249] =
Total (95% CI) 7 76 100.0% 1.87 [0.33, 10.40] ol
Total events 3 1
Heterogeneity, Tau®= 0.00; Chif=0.35, df= 2 (P = 0.843; F= 0% =IZ| o1 Dl1 150 le

Testfor overall effect Z=0.71 (P = 0.48)

Favours 1-stage Favours 2-stage

Figure 5. Forest plot of comparison: | |- versus 2-stage implant installation, outcome: 1.2 Implant failure.

1-stage 2-stage Risk Ratio Risk Ratio
Study or Subgroup  Events Total Bvents Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Becktor 2007 B ar 4 40 51.49% 1.62 [0.50, 5.30]
Cecchinato 2004 3 41 3 42 306% 1.02[0.22, 4.78]
Cordara 2009 1 16 il 14 7.A% 2.65[0.12, 60.21]
Heijdenrijlk 2002 1 20 1 200 10.0% 1.00[0.07, 14.90]
Total (95% CIy 114 116 100.0% 1.39 [0.59, 3.27] -
Total events " a
Heterogeneity: Tauw®=0.00; Chif=0.44 dfi=3(P=093), F=0% T s o0

Testfor overall effect Z=076 (F =0.448)

DISCUSSION

Five trials were included in the present review, however only three
trials (Heijdenrijk 2002; Cecchinato 2004; Cordaro 2009) could
be used to evaluate failures of the prostheses (because no pros-
thesis failed in the remaining two trials). Four trials (Heijdenrijk
2002; Cecchinato 2004; Becktor 2007; Cordaro 2009) could be
included in a meta-analysis evaluating implant failures. In addi-
tion, all but one of the included trials were considered at high
risk of bias, therefore the evidence is not sufficient to draw reli-
able conclusions. Taken the results of all trials in consideration, it
might be inferred with caution that no major clinical differences
exist among the two procedures, though these preliminary find-
ings need to be confirmed by more robust trials. When looking at

Favours 1-stage Favours 2-stage

the absolute number of failed implants, it can be observed that in
one trial comparing four to six implants in edentulous mandibles
more failures of implants placed with a 1-stage occurred (Becktor
2007). In particular, 17 implants failed in six patients of the 1-
stage group versus five implants in four patients of the 2-stage
group, and these figures bear important clinical implications. Sev-
eral factors could have played a role, but the most likely explana-
tion for increased failure rates in edentulous patients when placing
implants according to a 1-stage procedure could be that dentures
transmitted excessive loading on the healing abutments while the
osseointegration process was taking place. A possible contribut-
ing factor could be the surface characteristics of the used implants
(machined or turned implant surface). In fact it has been hypoth-
esised that implants with a turned surface may be at higher risk
for early implant failures (Esposito 2007b) and this risk could be
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even increased if these implants are loaded during the bone healing
period.

Peri-implant marginal bone level changes were evaluated in three
trials (Heijdenrijk 2002; Cecchinato 2004; Cordaro 2009). How-
ever the baseline measurements were taken at delivery of the pros-
theses (Cecchinato 2004) or 1 month after the delivery of the over-
dentures (Heijdenrijk 2002), after the effect, if any, of submerging
or not the implant had took place. It would have been more useful
to use the time of implant placement as baseline, when possible
differences, if any, were more likely to be spotted. The only trial
that was possible to include did not show any significant difference
in bone loss between the two procedures (Cordaro 2009).

Three trials (Barber 1996; Becktor 2007; Cordaro 2009) reported
complications. One trial (Barber 1996) was not informative since
only included five patients and no complication occurred. One
study (Cordaro 2009) specifically included patients treated with
single immediate postextractive implants and reported three mi-
nor complications all occurring in the 2-stage group. Three mi-
nor soft tissue dehiscences developed exposing part of the implant
cover screws. While this complication can only occur at implants
placed according to a 2-stage technique, they might have been
more frequent than usual (in more than 20% of the implants)
because of the nature of the implant sites included in the study.
In fact, only postextractive sites were included and flaps had to be
mobilised and stretched to cover the implant head. Under these
circumstances soft tissue exposures are more likely to occur. More
interesting information was presented in the other trial (Becktor
2007) since more complications occurred. This multicentre trial
included 77 patients with edentulous mandibles and complica-
tions were described with sufficient detail, but were not presented
at patient level, therefore data on complications could not be im-
puted in the meta-analysis. The impression was that there were
much more complications up to abutment connection in the 1-
stage group (i.e. soft tissue reactions: 13 versus 2; pain: 18 (in six
patients) versus none; non-specified other complications: 13 ver-

sus 3).

Aesthetic outcomes were reported only in one trial (Cordaro
2009). There were no differences in soft tissue recession around
postextractive single implants when using a submerged or non-
submerged technique. The authors also evaluated changes in ker-
atinised tissue height and found that at the 1-year follow up there
was statistically significant less keratinised tissue (1.1 mm) around
implants placed according to a 2-stage technique. While this find-
ing applies to postextractive sites since flaps have to be mobilised
to close the socket, thus moving the mucosal junction coronally,
it is unlikely to apply in non-postextractive sites when no tissues
have to be mobilised.

Generalization of the present findings can be done to other set-
tings, keeping in mind the limited amount of available evidence
and that there might be a potential increased risk to have early

implant failures and complications when using 1-stage implants
in edentulous jaws (Becktor 2007). On the other hand, 1-stage
implant placement appears to provide very good results in par-
tially edentulous patients, shortening treatment time and decreas-
ing patient morbidity. When a dentist is faced with the dilemma
of submerging or not the implants, some considerations could be
made: in case of poor implant stability a submerged technique
may be recommendable. In case of excellent implant stability (im-
plants placed with insertion torque > 32 Ncm), implants can be
left healing according to a 1-stage procedure but an immediate
loading technique could be considered as well (Esposito 2009). In
case that it is expected that a provisional prosthesis could transmit
excessive forces on the healing implants, it might be preferable to
opt for a more conservative 2-stage procedure.

AUTHORS’ CONCLUSIONS
Implications for practice

The number of patients included in the trials was too small to draw
definitive conclusions. No statistically significant differences were
observed between the two procedures, however trends suggested
less implant failures with the 2-stage (submerged) approach espe-
cially in fully edentulous patients. If these findings are confirmed
by larger trials, the major clinical implication will be that the 1-
stage approach might be preferable in partially edentulous patients
since it avoids one surgical intervention and shortens treatment
times. However, there might be situations, for instance when an
implant has not obtained an optimal primary stability or when
barriers are used for guided tissue regeneration, or when it is ex-
pected that removable temporary prostheses could transmit exces-
sive forces on the penetrating abutments especially in fully eden-
tulous patients, where a 2-stage submerged approach might be still
preferable.

Implications for research

More randomised controlled trials with a larger number of pa-
tients are needed to confirm these preliminary findings. If peri-
implant marginal bone level changes on intraoral radiographs are
used as an outcome measure, it may be useful to use radiographs
taken just after implant placement as baseline measurement. Pos-
sible complications should also be thoroughly reported, and aes-
thetic outcomes could also be evaluated to see whether one of the
procedures offers some advantages over the other.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Barber 1996
Methods 6-month follow up, randomised, split-mouth group study. Unclear whether outcome assessor was blinded or not.
No withdrawals at 6 months
Participants ~ Patients with bilateral free-end lower jaws distal at least to the second premolars. Exclusion criteria were any sign of
periodontal disease or contraindication to implant surgery. Adults treated in the university dental clinic of the School
of Dental Medicine, University of Pennsylvania, USA. 5 patients enrolled and results given for 5 at 6 months
Interventions 2 implants placed according to a 1-stage procedure versus 2 implants placed according to a 2-stage procedure. The
healing period was 3 months for both groups during which no provisional prostheses were allowed. IMZ (Friedrichsfeld
AG, Mannheim, Germany) TPS titanium cylinders were used
Outcomes Prosthesis/implant failures, Periotest, inflammation, gingival hyperplasia, gingival recession, plaque index, gingival
index, calculus index, keratinised tissue width. 6-month data used
Notes
Becktor 2007
Methods 3-year follow up (possibly), multicentre, randomised, parallel group study. Outcome assessors were not blinded. 3
withdrawals at 6 months for unknown reasons: 2 patients from the 1-stage group and 1 patient from the 2-stage
group
Participants ~ Patients with edentulous mandibles. Exclusion criteria were general contraindication to implant surgery and age less
than 20 years. Adults treated in 9 Swedish and Norwegian specialist and university clinics. 80 patients enrolled (41
patients in the 1-stage and 39 in the 2-stage group) and results given for 77
Interventions 4 to 6 implants placed according to a 1-stage or 2-stage procedure. The healing period was 3-4 months for both
groups. Provisional dentures were allowed after 1-3 weeks of healing. Brinemark screw shaped titanium implants
with a turned surface (Nobel Biocare AB, Géteborg, Sweden) were used
Outcomes Prosthesis and implant failures, any type of complications. 6-month data used
Notes

Cecchinato 2004

Methods

5-year follow up, multicentre, randomised trial of hybrid design (both parallel group and split-mouth design). With
the assistance of the authors the split-mouth data were eliminated allowing the inclusion of the trial as a parallel
group design. Outcome assessors were not blinded apart from radiographic evaluation (data not used). 1 withdrawal
at 1 year from the 2-stage group for emigration

Participants

Healthy patients 25 to 75 years old with posterior partial edentulous jaws (first and second premolars were considered
posterior teeth) to be treated with implants supporting fixed prostheses. Exclusion criteria were untreated periodontitis,
mucosal and bone tissue lesions, heavy clenching and bruxism, less than 9 mm of bone in vertical height. Adults
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Cecchinato 2004 (Continued)

treated possibly in 5 Italian private practices. 84 patients enrolled (41 patients in the 1-stage and 43 in the 2-stage
group) and results given for 83 at 1 year

Interventions

2 to 4 implants placed according to a 1-stage or 2-stage procedure and left to heal for 3 months in mandibles and
6 months in maxillae. No provisional prostheses were used during the healing time. Astra Ti screw shaped titanium
implants with a TiO2-blasted surface (AstraTech AB, Mélndal, Sweden) were used

Outcomes

Prosthesis and implant failures, marginal bone level changes on standardised intraoral radiographs, soft tissue inflam-
mation, and plaque. The baseline measurements were taken at insertion of the provisional prostheses. 1-year data
used

Notes

Cordaro 2009

Methods

1-year follow up, multicentre, randomised, parallel group study. Outcome assessors were blinded. No withdrawals at
1 year

Participants

Patients requiring 1 immediate postextractive implant in maxillary incisors, canines and premolars and mandibular
canines and premolars. Exclusion criteria were any systemic diseases that could interfere with implant therapy,
uncontrolled periodontitis, probing pocket depth greater than 4 mm at the adjacent teeth, inadequate oral hygiene,
smoking more than 10 cigarettes per day, adjacent implants, and a space larger than 2 mm between the implant
surface and the socket bony wall. Adults treated in 2 Italian private practices in Rome and Turin. 30 patients enrolled
(16 in the 1-stage group and 14 in the 2-stage group) and results given for 30 at 1 year

Interventions

1 postextractive implant that could be randomised either to be submerged (vertical releasing and horizontal periosteal
incisions were made to mobilise the flaps to allow complete implant coverage; at implant exposure, 8 weeks after
implant placement, apically repositioned flaps were used) or non-submerged (a healing abutment was placed and
flaps were adapted to it). Provisional prostheses were used during healing. Provisional crowns were delivered 12 weeks
after implant placement, followed by definitive crowns 12 weeks later. Tapered effect (TE) screw shaped titanium
implants with SLA surface (Straumann Dental Implant System, Institut Straumann AG, Waldemburg, CH) were
used

Outcomes

Prosthesis and implant failures, marginal bone level changes on intraoral radiographs, plaque, bleeding on probing,
height of keratinised tissue, variations in soft tissue position (recession). 1-year data used

Notes

Heijdenrijk 2002

Methods

5-year follow up, randomised, parallel group study. Outcome assessor was not blinded. No withdrawals at 1 year

Participants

Patients with resorbed edentulous mandibles for more than 2 years. Exclusion criteria were previous history of
radiotherapy in the head and neck region, and preprosthetic surgery or previous oral implantology. Adults treated in
the university dental clinic of the University of Groningen, the Netherlands. 40 patients enrolled (20 in each group)
and results given for 40 at 1 year
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Heijdenrijk 2002 (Continued)

Interventions 2 implants placed according to a 1-stage procedure versus 2 implants placed according to a 2-stage procedure. The
healing period was 3 months for both groups. Provisional dentures were allowed after 2 weeks of healing. IMZ
(Friedrichsfeld AG, Mannheim, Germany) TPS titanium cylinders were used

Outcomes Prosthesis/implant failures, Periotest, marginal bone level changes on standardised intraoral radiographs, plaque index,
gingival index, bleeding index, probing pocket depth, microbiological evaluation. 1-year data used. The baseline
measurements were taken 4 weeks after the delivery of the implant-supported prostheses

Notes
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DATA AND ANALYSES

Comparison 1. 1- versus 2-stage implant installation

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Prosthesis failure 3 153 Risk Ratio (M-H, Random, 95% CI) 1.87 [0.33, 10.40]
2 Implant failure 4 230 Risk Ratio (M-H, Random, 95% CI) 1.39 [0.59, 3.27]
3 Radiographic bone level changes 1 29 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.40, 0.20]
4 Aesthetic (soft tissue recession) 1 29 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.67, 0.27]
5 Complications 1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.25]

Analysis 1.1. Comparison | |- versus 2-stage implant installation, Outcome | Prosthesis failure.
Review: Interventions for replacing missing teeth: |- versus 2-stage implant placement
Comparison: | |- versus 2-stage implant installation

Outcome: | Prosthesis failure

Study or subgroup |-stage 2-stage Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N Cl Cl
Heijdenrijk 2002 1120 1120 - om 404 % 1.00 [ 0.07, 1490 ]
Cordaro 2009 1716 o/14 & 302 % 265[0.12,6021 ]
Cecchinato 2004 1/41 0/42 & 293 % 307[0.13,7329]
Total (95% CI) 77 76 —— 100.0 % 1.87 [ 0.33, 10.40 |

Total events: 3 (I-stage), | (2-stage)
Heterogeneity: Tau? = 0.0; Chi? = 0.35, df = 2 (P = 0.84); I> =0.0%
Test for overall effect: Z = 0.71 (P = 0.48)

0.0l 0.1 | 10 100
Favours |-stage Favours 2-stage
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Analysis 1.2. Comparison | |- versus 2-stage implant installation, Outcome 2 Implant failure.

Review:
Comparison:

Outcome: 2 Implant failure

| I- versus 2-stage implant installation

Interventions for replacing missing teeth: |- versus 2-stage implant placement

Study or subgroup |-stage 2-stage Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N cl Cl
Becktor 2007 6/37 4/40 ‘1; 519 % 1.62 [0.50, 5.30]
Cecchinato 2004 3/41 3/42 30.6 % 102 022,478 ]
Cordaro 2009 17116 0/14 - 75% 265[0.12,6021]
Heijdenrijk 2002 1120 1120 - 10.0 % 1.00 [ 0.07, 1490 ]
Total (95% CI) 114 116 100.0 % 1.39 [ 0.59, 3.27 ]
Total events: | | (I-stage), 8 (2-stage)
Heterogeneity: Tau? = 0.0; Chi> = 044, df = 3 (P = 0.93); I> =0.0%
Test for overall effect: Z = 0.76 (P = 0.45)
0.0l 0.1 | 10 100

Favours |-stage

Favours 2-stage

Analysis 1.3. Comparison | |- versus 2-stage implant installation, Outcome 3 Radiographic bone level
changes.

Review:
Comparison:

Outcome:

3 Radiographic bone level changes

| - versus 2-stage implant installation

Interventions for replacing missing teeth: |- versus 2-stage implant placement

Mean Mean

Study or subgroup | -stage 2-stage Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl

Cordaro 2009 I5 0.5 (0.3) 14 0.6 (0.5) * 100.0 % -0.10 [ -0.40, 0.20 ]
Total (95% CI) 15 14 —— 100.0 % -0.10 [ -0.40, 0.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.52)
Test for subgroup differences: Not applicable

-1 -0.5

Favours |-stage

0.5 |

Favours 2-stage
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Analysis 1.4. Comparison | |- versus 2-stage implant installation, Outcome 4 Aesthetic (soft tissue
recession).

Review: Interventions for replacing missing teeth: |- versus 2-stage implant placement
Comparison: | |- versus 2-stage implant installation

Outcome: 4 Aesthetic (soft tissue recession)

Mean Mean

Study or subgroup | -stage 2-stage Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl

Cordaro 2009 15 0.7 (07) 14 09 (0.6) —— 100.0 % -020[-067,027]
Total (95% CI) 15 14 — 100.0 %  -0.20 [ -0.67, 0.27 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.83 (P = 0.41)
Test for subgroup differences: Not applicable

-1 -05 0 05 |

Favours |-stage Favours 2-stage

Analysis 1.5. Comparison | |- versus 2-stage implant installation, Outcome 5 Complications.
Review: Interventions for replacing missing teeth: |- versus 2-stage implant placement
Comparison: | |- versus 2-stage implant installation

Outcome: 5 Complications

Study or subgroup | -stage 2-stage Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl

Cordaro 2009 0/16 3/14 B 100.0 % 0.13[001,225]
Total (95% CI) 16 14 T 100.0 % 0.13[0.01,2.25 ]

Total events: O (I-stage), 3 (2-stage)
Heterogeneity: not applicable

Test for overall effect: Z = 1.41 (P =0.16)
Test for subgroup differences: Not applicable

0.005 0.1 | 10 200
Favours |-stage Favours 2-stage
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ADDITIONAL TABLES

Table 1. Results of quality assessment after correspondence with authors

Study Allocation concealment Blinding Withdrawals Risk of bias
Barber 1996 Unclear Unclear None High
Heijdenrijk 2002  Inadequate No None High
Cecchinato 2004  Adequate Only for radiographs, data Reasons given High

not used
Beckor 2007 Inadequate No No reasons given  High
Cordaro 2009 Adequate Yes None Low

APPENDICES

Appendix |. MEDLINE (OVID) search strategy

1. exp Dental Implants/

2. exp Dental Implantation/ or dental implantation

3. exp Dental Prosthesis, Implant-Supported/

4. ((osseointegrated adj implant$) and (dental or oral))
5. dental implant$

6. (implant$ adj5 dent$)

7. (((overdenture$ or crown$ or bridge$ or prosthesis or restoration$) adj5 (Dental or oral)) and implant$)
8. “implant supported dental prosthesis”

9. (“blade implant$” and (dental or oral))

10. ((endosseous adj5 implant$) and (dental or oral))
11. ((dental or oral) adj5 implant$)

12. OR/1-11

Appendix 2. Cochrane Oral Health Group’s Trials Register search strategy

(dental-implants OR “dental implant®” OR “oral implant®” OR dental-implantation OR dental-prosthesis-implant-supported OR
“implant supported” OR “implant supported prosthesis” OR dental-implantation-endosseous-endodontic OR “endosseous implant*”
OR blade-implantation OR “blade implant®” OR (implant® AND (oral OR dental)) or dental-implantation-subperiosteal OR “sub-
periosteal implant” OR (implant®* AND overdenture®) OR ((overdenture* OR crown* OR bridge* OR prosthesis OR prostheses OR
restoration®) AND (“dental implant*” OR “Oral implant” OR (zygoma* AND implant*))))

Interventions for replacing missing teeth: |- versus 2-stage implant placement (Review) 21
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Appendix 3. CENTRAL search strategy

#1 DENTAL IMPLANTS explode all trees (MeSH)

#2 DENTAL IMPLANTATION explode all trees (MeSH)
#3 DENTAL PROSTHESIS IMPLANT-SUPPORTED single term (MeSH)
#4 ((osseointegrat™ near implant*) and (dental® or oral*))
#5 (dental next implant®)

#6 (implant® near dent*)

#7 dental-implant*

#8 ((overdenture* near dental*) and implant*)

#9 ((overdenture* near oral*) and implant*)

#10 ((crown™ near dental*) and implant*)

#11 ((crown™* near oral*) and implant*)

#12 ((bridge* near dental*) and implant*)

#13 ((bridge* near oral*) and implant*®)

#14 ((prosthesis near dental*) and implant*)

#15 ((prosthesis near oral*) and implant*)

#16 ((prostheses near dental®) and implant*)

#17 ((prostheses near oral*) and implant*)

#18 ((restoration® near dental*) and implant*)

#19 ((restoration® near oral*) and implant*)

#20 (implant next supported next dental next prosthesis)
#21 (blade next implant*)

#22 ((endosseous near implant*) and dental)

#23 ((endosseous near implant*) and oral*)

#24 ((dental* near implant*) or (oral* near implant*))

#25 (#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #
20 or #21 or #22 or #23 or #24)

Appendix 4. EMBASE (OVID) search strategy

1. tooth implantation/

2. ((implant-supported or implant$) adj support$).mp. [mp=title, abstract, subject headings, drug trade name, original title, device
manufacturer, drug manufacturer name]

3. ((osseointegrated adj implant$) and (dental or oral)).mp. [mp-=title, abstract, subject headings, drug trade name, original title, device
manufacturer, drug manufacturer name]

4. ((dental implant$ or dental-implant or implant$) adj (dent$ or oral or tooth)).mp. [mp=title, abstract, subject headings, drug trade
name, original title, device manufacturer, drug manufacturer name]

5. (((overdenture$ or crown$ or bridge$ or prosthesis or prostheses or restoration$) adj5 (dental or oral)) and implant$).mp. [mp=
title, abstract, subject headings, drug trade name, original title, device manufacturer, drug manufacturer name]

6. “implant supported dental prosthesis”.mp. [mp=title, abstract, subject headings, drug trade name, original title, device manufacturer,
drug manufacturer name]

7. (“blade implant$” and (dental or oral or tooth or teeth)).mp. [mp=title, abstract, subject headings, drug trade name, original title,
device manufacturer, drug manufacturer name]

8. ((endosseous adj5 implant$) and (dental or oral or tooth or teeth)).mp. [mp=title, abstract, subject headings, drug trade name,
original title, device manufacturer, drug manufacturer name]

9. ((dental or oral or tooth or teeth) and implant$).mp. [mp=title, abstract, subject headings, drug trade name, original title, device
manufacturer, drug manufacturer name]

10. or/1-9

The EMBASE subject search was run with the following sensitive search for controlled trials in EMBASE via OVID:

1. random$.ti,ab.

2. factorial$.ti,ab.

3. (crossover$ or cross over$ or cross-over$).ti,ab.
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4. placebo$.ti,ab.

5. (doubl$ adj blind$).ti,ab.

6. (singl$ adj blind$).ti,ab.

7. assign$.ti,ab.

8. allocat$.ti,ab.

9. volunteer$.ti,ab.

10. CROSSOVER PROCEDURE.sh.

11. DOUBLE-BLIND PROCEDURE.sh.

12. RANDOMIZED CONTROLLED TRIAL.sh.
13. SINGLE BLIND PROCEDURE:.sh.

14. or/1-13

15. ANIMAL/ or NONHUMAN/ or ANIMAL EXPERIMENT/
16. HUMAN/

17.16 and 15

18. 15 not 17

19. 14 not 18

WHAT’S NEW
Last assessed as up-to-date: 15 April 2009.

Date Event Description

17 September 2009 Amended Minor edit.

HISTORY
Protocol first published: Issue 3, 2007
Review first published: Issue 3, 2007

Date Event

Description

9 March 2009  New citation required but conclusions have not changed

Change of review authors. 3 new included studies.

9 March 2009  New search has been performed

New searches: January 2009.

12 June 2008  Amended

Converted to new review format.
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NOTES

This review derives from the original review "Interventions for replacing missing teeth: surgical techniques for placing dental implants’.
At the time only one eligible randomised controlled trial (RCT) (Barber 1996) was identified but was excluded. The same RCT is now

included.
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INDEX TERMS

Medical Subject Headings (MeSH)

*Dental Implants; Dental Implantation [*methods]; Gingiva [*surgery]; Jaw, Edentulous [*rehabilitation]; Mandible; Mouth Mucosa

[*surgery]; Randomized Controlled Trials as Topic

MeSH check words

Humans
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