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Purpose: To test whether there is a difference in success rates between immediately, early, and convention-
ally loaded implants. Materials and Methods: All randomized controlled clinical trials (RCTs) of root-form
osseointegrated oral implants having a follow-up of 6 months to 1 year comparing the same osseointegrated
root-form oral implants loaded immediately (within 1 week); early (between 1 week to 2 months); or conven-
tionally (after 2 months) were eligible. An exhaustive search was conducted with no language restriction on
January 15, 2007. Outcome measures were prosthesis failures, implant failures, and marginal bone levels
measured on intraoral radiographs. Screening of eligible studies, quality assessment, and data extraction
were conducted in duplicate. Authors were contacted for any missing information. Results were expressed as
random effects models using weighted mean differences for continuous outcomes and risk ratios for
dichotomous outcomes with 95% confidence intervals. The statistical unit of the analysis was the patient.
Results: Twenty RCTs were identified, and 11 trials including a total of 300 patients were included. Six trials
compared immediate versus conventional loading, 3 early versus conventional loading, and 2 immediate ver-
sus early loading. None of the meta-analyses revealed any statistically significant differences. Conclusions: It
is possible to successfully load dental implants immediately or early after their placement in selected
patients, although not all clinicians may achieve optimal results. A high degree of primary implant stability
(high value of insertion torque) seems to be 1 of the prerequisites for a successful immediate/early loading
procedure. More well-designed RCTs are needed. Priority should be given to trials comparing immediately ver-
sus early loaded implants. These trials should be reported according to the CONSORT guidelines (www.con-
sort-statement.org). INT J ORAL MAXILLOFAC IMPLANTS 2007;22:893-904
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issing teeth and supporting oral tissues have tra-

ditionally been replaced with dentures or partial
prostheses to restore the ability of patients to eat and
speak and improve appearance. However, patients
are not always satisfied with the function of remov-
able dentures, and it is not always possible to place a
fixed prosthesis if the number of remaining abutment
teeth is insufficient. Since the 1970s, osseointegrated
dental implants have offered an alternative.l They are
surgically inserted into the jawbones to support a den-
tal prosthesis and are retained because of the inti-
macy of bone growth onto the implant surface
(osseointegration). Dental implants have undoubtedly
been one of the most significant scientific break-
throughs in dentistry over the past 30 years.

Primary implant stability and lack of micromove-
ment are considered 2 of the main factors neces-
sary for the achievement of predictably high success
rates for osseointegrated oral implants.2 A success-
fully osseointegrated oral implant is anchored
directly to bone; however, in the presence of move-
ment, a soft tissue interface may encapsulate the
implant,3 causing its failure. To minimize the risk of
soft tissue encapsulation, it has been recom-
mended that implants be kept load-free during the
healing period (3 to 4 months in mandibles and 6 to
8 months in maxillae).t

In general, removable prostheses are used during
the healing period; however, many patients find
these provisional prostheses rather uncomfortable.
It would therefore be beneficial if the healing period
could be shortened without jeopardizing implant
success. In 1990 the first longitudinal clinical trial
supporting immediate or early loading in the
mandibles of selected patients was published.?
Immediate and early loading of implants is now
common, particularly in mandibles of good bone
quality.5 Some authors also advocate the use of spe-
cific implant surface preparations to reduce the
healing time.® Immediately and early loaded
implants may be at a greater risk of failure than con-
ventionally loaded ones.” To decrease the risk of
early failure with immediately loaded implants, vari-
ous “clinical tricks” have been suggested, such as
underpreparation of the implant site to achieve high
primary stability,® the use of nonoccluding tempo-
rary prostheses during the first 2 months of
healing,® and progressive loading of the prostheses.
While the success of immediately loaded implants
in mandible has been documented, for instance, in
earlier versions of the present Cochrane Review,1011
less evidence is available regarding the effective-
ness of immediately loaded maxillary implants.

It would be useful to know whether there are dif-
ferences in success rates between immediately or
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early loaded implants compared with conventionally
loaded implants in different clinical indications (full
and partial edentulism, mandibles and makxillae)
and whether certain surface modifications are able
to promote faster bone healing (for the role of the
surface characteristics the reader is referred to
another Cochrane systematic review!?). It is likely
that the effect of loading at different times would
become apparent during the first 6 months to 1 year
of loading, and therefore it was decided to make all
comparisons at 6 months to 1 year after loading,
preferably at 1 year. Other systematic reviews have
been published on the same topicl314: however,
these versions did not focus on the highest level of
evidence (randomized controlled clinical trials
[RCTs]); therefore, the results are subject to a higher
potential level of bias and should be interpreted
with great caution.

The aim of this review was to test the null hypoth-
esis of no difference in success rates between the
same osseointegrated implants loaded immediately,
early, or conventionally, against the alternative
hypothesis of a difference.

Readers not familiar with the terminology and the
methodology of the systematic review format are
referred to the Glossary of Terms in the Cochrane
Collaboration and to the Cochrane Handbook for
Systematic Reviews of Interventions.1®

MATERIALS AND METHODS

Inclusion Criteria and Outcome Measures
The entire protocol for this review was conceived a
priori, internally and externally refereed, and pub-
lished electronically on the Cochrane database,
where it was open to public criticism a priori. To mini-
mize bias,151® only RCTs of osseointegrated dental
implants were considered. To be included, RCTs had
to compare the same osseointegrated implants
loaded at different times for a period of at least 6
months to 1 year of loading. For the purpose of this
review immediate loading was defined as an implant
put in function within 1 week after its placement;
early loading as those implants put in function
between 1 week and 2 months, and conventionally
loading as those implants loaded after 2 months. The
following comparisons were planned: (1) immediately
versus conventionally loaded implants; (2) early ver-
sus conventionally loaded implants; (3) immediately
versus early loaded implants. Both occlusally and
nonocclusally immediately loaded implants were con-
sidered immediately loaded implants in this review.
RCTs presenting any of the following outcome
measures were evaluated:
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1. Prosthesis failure (either planned prostheses that
could not be placed because of implant failure or
loss of the prosthesis secondary to implant failure).

2. Implant mobility and removal of stable implants
dictated by progressive marginal bone loss or
infection. Implant mobility of individual implants
could be assessed manually or with instruments
such as Periotest (Siemens, Munich, Germany) or
resonance frequency (Osstell; Integration Diag-
nostics, Géteborg, Sweden).

3. Radiographic marginal bone level changes on intra-
oral radiographs made with a parallel technique.

Search Strategy for the Identification of Studies
For the identification of studies included or consid-
ered for this review, a detailed search strategy was
developed for each database to be searched. These
were based on a search strategy developed for MED-
LINE (OVID). The search strategy, which was revised
appropriately for each database, used a combina-
tion of controlled vocabulary and free text and has
been described elsewhere.r’
The following databases were searched:

e The Cochrane Oral Health Group’s Trials Register
(to January 15, 2007)

¢ The Cochrane Central Register of Controlled Trials
(CENTRAL; The Cochrane Library 2007, Issue 1)

e MEDLINE (1966 to January 15, 2007)

e EMBASE (1980 to January 15, 2007)

The most recent electronic search was under-
taken on January 15, 2007. There were no language
restrictions. To minimize publication bias®® the
authors of all identified RCTs and more than 55 oral
implant manufacturers were contacted. Personal
contacts were used, and an Internet discussion
group (implantology@yahoogroups.com) was con-
tacted in an attempt to identify unpublished or ongo-
ing RCTs.

Details of the journals being handsearched by
the Cochrane Oral Health Group’s ongoing program
are given at http://www.ohg.cochrane.org. The fol-
lowing journals were handsearched for this review:
British Journal of Oral and Maxillofacial Surgery,
Clinical Implant Dentistry and Related Research,
Clinical Oral Implants Research, Implant Dentistry,
International Journal of Oral & Maxillofacial
Implants, International Journal of Oral and Maxillo-
facial Surgery, International Journal of Periodontics
and Restorative Dentistry, International Journal of
Prosthodontics, Journal of the American Dental
Association, Journal of Biomedical Materials
Research, Journal of Clinical Periodontology, Journal
of Dental Research, Journal of Oral Implantology,

Journal of Oral and Makxillofacial Surgery, Journal of
Periodontology, and Journal of Prosthetic Dentistry.
Where these have not already been searched as
part of the Cochrane Journal Handsearching Pro-
gramme, the journals were handsearched by 1
review author.

The bibliographies of all identified RCTs and rele-
vant review articles were checked for studies out-
side the handsearched journals.

Review Methods

The titles and abstracts (when available) of all
reports identified through the electronic searches
were scanned independently by 2 review authors.
For studies appearing to meet the inclusion criteria,
or for which insufficient data were available in the
title and abstract to make a clear decision, the full
report was obtained. The full reports obtained from
all methods of searching were assessed indepen-
dently by 2 review authors to establish whether the
studies met the inclusion criteria. Disagreements
were resolved by discussion. Where resolution was
not possible, a third review author was consulted. All
studies meeting the inclusion criteria then under-
went validity assessment and data extraction. Rea-
sons for exclusion of studies rejected at this or sub-
sequent stages were recorded.

Quality Assessment

The quality assessment of the included trials was
undertaken independently and in duplicate by 2
review authors as part of the data extraction
process. Three main quality criteria were examined:

1. Allocation concealment: Allocation concealment
was recorded as adequate (A), unclear (B), or
inadequate (C), as described elsewhere.15 Alloca-
tion concealment was considered adequate if it
was centralized (eg, allocation by a central office
unaware of subject characteristics); if randomiza-
tion was pharmacy-controlled; if prenumbered or
coded identical containers were administered
serially to participants; if allocation was kept in a
locked unreadable computer file that could be
accessed only after the characteristics of an
enrolled patient had been entered; or if sequen-
tially numbered, sealed, opaque envelopes were
used. Other approaches similar to the aforemen-
tioned ones were also considered acceptable as
long as the person who generated the allocation
scheme did not administer it. Some innovative
schemes may provide adequate concealment
without the use of the aforementioned tech-
niques. Any procedure that was entirely transpar-
ent before allocation, such as an open list of ran-

The International Journal of Oral & Maxillofacial Implants 895



Esposito et al

dom numbers, was considered inadequate. lde-
ally the surgeon should have been made aware of
group allocation just prior to treatment delivery.
Articles or authors that stated that allocation con-
cealment procedures were implemented but did
not provide details on how this was accomplished
were coded as “unclear.”

2. Blind outcomes assessment: A score of A (Yes), B
(No), or C (Unclear) was recorded with respect to
this criterion.

3. Completeness of follow-up: A score of A or B was
recorded. A score of A was recorded if there was
a clear explanation for withdrawals or dropouts in
each treatment group or if there were no
dropouts. If clear explanations for dropouts were
given, the risk of bias of the assessment of rea-
sons for dropping out was evaluated. A score of B
was recorded if clear explanations for any
dropouts or withdrawals were not provided.

After taking into account the additional informa-
tion provided by the authors of the trials, studies
were categorized as either (a) low risk of bias (plau-
sible bias unlikely to seriously alter the results) if all
criteria were met or (b) high risk of bias (plausible
bias that seriously weakens confidence in the
results) if 1 or more criteria were not met.15

Further quality assessment was carried out to
assess sample-size calculations, definition of exclu-
sion/inclusion criteria, and comparability of control
and test groups at entry. The quality assessment cri-
teria were pilot tested using several articles.

Data Extraction
Data were extracted by 2 review authors indepen-
dently 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 was consulted where necessary. All authors
were contacted for clarification or missing informa-
tion. 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; source of study
funding; details regarding the participants, including
demographic characteristics and criteria for inclu-
sion; details regarding the type of intervention;
details of the outcomes reported, including method
of assessment; and time intervals.

896 Volume 22, Number 6, 2007

Data Synthesis
For dichotomous outcomes, the estimates of effect
of an intervention were expressed as risk ratios (RR)
together with 95% confidence intervals (Cl). For con-
tinuous outcomes, weighted mean differences
(WMD) and standard deviation (SD) were used to
summarize the data for each group. The statistical
unit was the patient rather than the implant.
Meta-analyses were done only if there were stud-
ies of similar comparisons reporting the same out-
come measures. Risk ratios for dichotomous data
and mean differences for continuous data were com-
bined using a random-effects model. Data from split-
mouth studies were combined with data from paral-
lel group trials with the method outlined by Elbourne
et al,>8 using the generic inverse variance method in
RevMan (Cochrane Collaboration, Manchester, UK).
The techniques described by Follmann et al*® were
to be used to estimate the standard error of the dif-
ference for split-mouth studies where the appropriate
data were not presented and could not be obtained.
The significance of any discrepancies in the esti-
mates of the treatment effects from the different tri-
als was to be assessed by means of Cochran’s test
for heterogeneity and the |2 statistic, which
describes the percentage total variation across stud-
ies due to heterogeneity rather than chance. Clinical
heterogeneity was to be assessed by examining the
types of participants and interventions for all out-
comes in each study. It was planned to undertake
sensitivity analyses to examine the effect of the
study quality assessment on the overall estimates of
effect. In addition, the effect of including unpub-
lished literature on the review’s findings was also to
be examined, but there were insufficient trials to
undertake this analysis.

RESULTS

Description of Studies

Of the 20 potentially eligible trials,7920-34 9 trials
were excluded, including an unpublished trial by Goth-
berg et al (2007). One trial?® was excluded because
insufficient data were presented; 4 trials,®232 includ-
ing the unpublished trial, were excluded because of
additional confounding factors; 2 trials2%29 were
excluded because they made comparisons outside
the scope of the review; and 2 trials”3! were excluded
because they were not RCTs. Of the 11 included trials,
5 were conducted in Italy (Milan, Pavia, Como, Rimini,
and Monza),82124.3234 3 in New Zealand
(Otago),222328 1 in Sweden (Falun),2®> 1 in Germany
(Frankfurt),26 and 1 in the United States (Ann Arbor).3°
Ten trials had a parallel-group study design, and 1 had
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a splitmouth study design.28 All trials were conducted
at university dental clinics, with the exception of 3
studies®32:34 which were conducted in private prac-
tices and 1 conducted in a specialist public clinic.25
Eight trials received support from indus-
try.22:23,25,26,28,30,32,34 \|| studies included only adults.

Characteristics of Interventions
Immediate loading was compared with conventional
loading in 6 trials.821.24.26,28,30 Egr|y |oading was
compared with conventional loading in 3 tri-
als.2223.25 |mmediate loading was compared with
early loading in 2 trials.32:34

The main inclusion and exclusion criteria used by
the authors of the included RCTs are described in
Tables 1 and 2. All trials, with 2 exceptions,32:34
used quite strict inclusion criteria and included
mainly ideal patients.

Characteristics of Outcome Measures

Data on prosthesis and implant failures were given in
all trials. Radiographic bone level changes were also
given in all trials, with 1 exception.3° However, in 6 tri-
als peri-implant bone level measurements were not
included in the present analyses because they were
performed on panoramic radiographs,224.26
because data were unusable as presented,2® or
because 1-year data from ongoing trials were not yet
available.32:34

Methodological Quality of Included Studies

The final quality scoring after the incorporation of
additional information kindly provided by the
authors of the trials is summarized in Table 3. Nine
studies were judged to be at high risk of bias and 2
studies®23 at low risk of bias.

Sample Size

A priori sample size calculation was performed in 2
trials.32:34 Both were based on the outcome of
another RCT of similar design,” and it was calcu-
lated that 26 patients per group were needed to
complete the trial. Unfortunately, because of an
independent decision of the clinicians in violation of
the research protocol, only 25 patients were
included in the immediately loaded group in 1
trial.32 The other trial is still ongoing,3* and only the
preliminary results of the first 20 patients are avail-
able, but it is expected that the planned sample size
will be achieved.

Baseline Comparability Between Treatment
Groups

In general, the various groups were comparable at
entry, with the exception of 1 trial?2 where the early

Table 1 List of the Main Inclusion Criteria Used in

the Included RCTs

« Completely edentulous mandible?1-24

« Completely edentulous maxilla able to harbor 5 to 6 implants2®

« Partially edentulous patients (both mandibles and maxillag)832:34

»Mandibles bilaterally edentulous distal to canines or premolars2®

*Missing one single tooth in the anterior (premolar to premolar)
maxilla, with adjacent teeth present, allowing the placement of at
least 10 mm long with a 2.5 mm diameter?®

*Missing a single tooth in the anterior (premolar to premolar)
maxilla, allowing the placement of at least 10 mm long with a
3.7 mm diameter with a flapless procedure3°

* At least 13 mm of residual anterior mandibular bone?1-23

* At least 10 mm of residual anterior mandibular bone2*

*At least 11 mm of residual posterior mandibular bone in height
and 6 mm in width?6

« Elderly patients (55 to 80 years)?223

»Sufficient bone to allow placement of at least 13-mm-long
implants and with a diameter of 3.7 mm38

*Sufficient bone to allow placement of at least 9.5-mm-long
implants, and the bone thickness at implant sites had to be at
least 5.5 mm3*

» Minimal primary stability of 45 Ncm to be immediately loaded®

*Minimal primary implant stability of 30 Ncm for single implants
and 20 Ncm for splinted implants to be immediately loaded32

*Minimal primary implant stability of 40 Ncm to be immediately
loaded3*

Table 2 List of the Main Exclusion Criteria Used in

the Included RCTs

* Any evidence of current or previous smoking?223

*Smoking more than 10 cigarettes per day®2%.25

*Smoking more than 20 cigarettes per day2428

« Any systematic disease likely to compromise implant surgery821-26:32,34

* Previously grafted bone2223.25,28

« Previously irradiated jaws®21724.26:32 or jaws irradiated within the last
year34

*Bone quality type 4 (very soft bone)3® detected at the time of
surgery®21724 or on radiographs?®

« History of bruxism?223 or severe clenching or bruxism?8321,2428,32,34

« Severe maxillomandibular skeletal discrepancy®321.24

« Failure to achieve primary implant stability28

* Previous history of failed implants?8

« Less than 4 mm of keratinized mucosa3*

« None specified3°

loaded implants seemed to be shorter than those in
the conventionally loaded groups, and another
trial32 in which more early loaded implants were
placed in maxillae. The clinical significance, if any,
of these findings is difficult to interpret.
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Table 3 Results of Quality Assessment After Correspondence
with the Authors

Study ID Year Allocation
Chiapasco?t 2001 No
Tawse-Smith?2 2002 Unclear
Payne23 2002 Yes
Romeo?* 2002 No
Cannizzaro® 2003 Yes
Fisher25 2004 Yes
Romanos26 2006 Unclear
Hall28 2006 Unclear
Oh30 2006 Unclear
Testori3? 2007 Yes
Merli34 2007 Yes

Clear
Blinding of  explanation  Risk of
assessor of withdrawals bias
Yes Yes High
Yes Yes High
Yes Yes Low
Yes Yes High
Yes Yes Low
No Yes High
No Yes High
Yes Yes High
Yes Yes High
Partly Yes High
Partly Yes High

Comparisons and Meta-analyses
In total 790 implants were originally placed in 300
patients. Of the placed implants, 253 (64 in maxil-
lae) were immediately loaded, 230 (132 in maxillae)
were early loaded, and 307 (90 in maxillae) were
conventionally loaded. During the follow-up consid-
ered in this review (1 year of function for all trials,
with the exception of 2 trials3%34 for which the 6-
month data were used), 20 implants failed. Six of
the failed implants were immediately loaded, 8 were
early loaded, and 6 were conventionally loaded. Of
the 328 placed restorations, 12 (or 10, depending
on the success criteria adopted) failed: 5 in the
immediately loaded group, 5 (or 3, depending on the
success criteria adopted) in the early loaded group,
and 2 in the conventionally loaded group. The major-
ity of prosthesis failures occurred in 2 trials: 3 (25%)
immediately loaded prostheses failed in 1 trial3®
and 6 prostheses failed in another study.?? Five of
the failures (42%)—or 3 (25%) depending on the suc-
cess criteria adopted—were loaded early.22

The meta-analysis for prosthesis failures, implant
failures, and marginal bone level changes at 1 year
(with the exception of 1 trial3° for which 6-month
data were used) are presented in Tables 4 to 11.

Immediate Versus Conventional Loading After 1 year
of Function. Six trials were included.8212426:2830 Chja-
pasco et al?! (parallel group design) compared 4
immediately loaded (2 to 3 days) Branemark
implants (Nobel Biocare, Géteborg, Sweden) with 4
conventionally loaded implants (4 to 8 months) sup-
porting overdentures in totally edentulous
mandibles of adequate shape and quality for 2
years. Ten patients were originally included in each
group. There were no withdrawals at 1 year. One
implant failed in each group. There were no statisti-
cally significant differences for prosthesis or implant
failures between the different loading strategies.
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Romeo et al?* (parallel group design) compared 4
immediately loaded (2 days) Straumann sand-
blasted, large-grit, acid-etched (SLA) implants (Basel,
Switzerland) with 4 conventionally loaded implants
(3 to 4 months) supporting overdentures in totally
edentulous mandibles of adequate shape and qual-
ity for 2 years. Ten patients were originally included
in each group. There were no withdrawals at 1 year.
One implant failed because of peri-implantitis in the
conventionally loaded group. There were no statisti-
cally significant differences for prosthesis or implant
failures between the different loading strategies.

Cannizzaro and Leone® (parallel group design)
compared immediately loaded (same day) Zimmer
Spline twist implants (Zimmer, Carlsbad, CA) with
conventionally loaded implants (3.5 and 4.5 months
in mandibles and maxillae, respectively) in partially
edentulous patients for 2 years. Fourteen patients
were originally included in each group. There were
no withdrawals at 1 year. One single implant and the
related crown failed at abutment connection in the
conventionally loaded group. There were no statisti-
cally significant differences for prosthesis failures,
implant failures, and marginal bone level changes
between the different loading strategies.

Hall et al?8 (parallel group design) compared sin-
gle immediately nonocclusally loaded (same day)
Southern tapered implants with conventionally
loaded implants (6 months) in the anterior maxilla
(premolar to premolar) for 1 year. Fourteen patients
were originally included in each group. One patient
(with 1 implant in function) dropped out of the
immediately loaded group because of emigration
versus 2 patients from the conventionally loaded
group at 1 year. One single implant and its related
crown failed at abutment connection in the immedi-
ately loaded group. There were no statistically signif-
icant differences for prosthesis failures, implant fail-
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Table 4

Immediate Versus Conventional Loading: Patients with Prosthesis Failures

Study or Log Relative risk Weight Relative risk
subcategory Year (relative risk) SE (fixed) 95% CI (%) (fixed) 95% CI
Chiapasco 2001 Not estimable
Romeo 2002 = Not estimable
Cannizzaro 2003 -1.1000 1.6000 __: 32.11 0.33(0.01, 7.66)
Hall 2006 0.9950 1.6450 30.37 2.70(0.11, 67.98)
Oh 2006 1.9550 1.4800 37.52 7.06 (0.39, 128.48)
Romanos 2006 - Not estimable
Total (95% Cl)

Test for heterogeneity: x2 = 2.02, df = 2 (P =.36), F = 0.8% e e

Test for overall effect: Z=0.75 (P = .45) 01017110100 100.00 1.98 (0.33, 11.70)

Favors Favors
immediate conventional

Table 5

Immediate Versus Conventional Loading: Patients with Implant Failures

Study or Log Relative risk Weight Relative risk
subcategory Year (relative risk) SE (fixed) 95% CI (%) (fixed) 95% CI
Chiapasco 2001 0.0000 1.3420 —_— 25.68 1.00 (0.07, 13.88)
Romeo 2002 -0.1086 1.6000 —— 18.06 0.90 (0.04, 20.64)
Cannizzaro 2003 -1.1000 1.6000 :_ 18.06 0.33(0.01, 7.66)
Hall 2006 0.9950 1.6450 i - 17.09 2.70 (0.11, 67.98)
Oh 2006 1.9550 1.4800 21.11 7.06 (0.39, 128.48)
Romanos 2006 - Not estimable
Total (95% Cl)
Test for heterogeneity: x:2 = 2.30, df = 4 (P = .68), F = 0%
Test for overall effect: Z=0.54 (P =.59) 0101110100 100.00 1.44 (0.38, 5.46)
Favors  Favors
immediate conventional

ures, and marginal bone level changes between the
different loading strategies.

Oh et al0 (parallel group design) compared sin-
gle immediately loaded (same day) Zimmer implants
with conventionally loaded implants (4 months) in
the anterior maxilla (premolar to premolar), placed
with a flapless technique, for 6 months. Twelve
patients were originally included in each group.
There were no withdrawals at 1 year. Three single
implants and the related crowns failed in the imme-
diately loaded group. There were no statistically sig-
nificant differences for prosthesis failures and
implant failures between the different loading
strategies.

Romanos and Nentwig2® (split-mouth design)
compared 3 immediately loaded (same day) Ankylos
implants (Friadent, Mannheim, Germany) with 3 con-
tralateral conventionally loaded (3 months) implants
in mandibles partially edentulous distal to the
canines or premolars for 2 years. Twelve patients
were originally included. There were no withdrawals
or failures at 1 year. There were no statistically sig-
nificant differences for prosthesis or implant failures
between the different loading strategies.

For prosthesis failures, the meta-analysis found
no significant difference, with a RR random effects

of 1.98 (95% CI, 0.33 to 11.70), and no evident het-
erogeneity, although the meta-analysis was based
only on 3 trials82830 (Table 4).

For implant failures, the meta-analysis (6 trials
included) found no significant difference, with a RR
random effects of 1.44 (95% ClI, 0.38 to 122.48),
and no evident heterogeneity (Table 5).

For marginal bone level changes, the meta-analy-
sis found no significant difference, with WMD ran-
dom effects of —0.02 (95% CI, -0.11 to 0.07). There
was no evident heterogeneity, although only 2 tri-
als828 were included (Table 6).

Early Versus Conventional Loading After 1 Year of
Function. Three trials were included.222325 payne et
al?3 (parallel group design) compared 2 early loaded
(6 weeks) Straumann SLA implants with 2 conven-
tionally loaded (12 weeks) implants supporting over-
dentures in totally edentulous mandibles of ade-
quate shape and quality for 2 years. Twelve patients
were originally included in each group. Two with-
drawals from the conventionally loaded group
occurred at 1 year. No implant failed. There were no
statistically significant differences for prosthesis fail-
ures, implant failures, and marginal bone levels
between the different loading strategies.
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Table 6

Immediate Versus Conventional Loading: Marginal Bone Level Changes

Immediate loading

Study or

subcategory Year N Mean SD N
Cannizzaro 2003 14 -0.14 0.15 13
Hall 2006 12 -0.64 1.17 12
Total (95% Cl) 26 25

Test for heterogeneity: x2=0.08, df =1 (P=.78), F= 0%
Test for overall effect: Z=0.42 (P = .68)

Conventional

WMD WMD

e (random) Weight (random)

Mean SD 95% CI % 95% CI
-0.12 0.08 & 99.35 -0.02 (-0.11, 0.07)
-0.78 1.58 0.65 0.14 (-0.97, 1.25)
' 100.00 -0.02 (-0.11, 0.07)

-1-050051

Favors Favors
immediate conventional

Table 7 Early Versus Conventional Loading: Patients with Prosthesis Failures

Early Conventional

Study or loading loading
subcategory Year (n/N) (n/N)
Payne 2002 0/12 0/10
Tawse-Smith 2002 6/24 1/24
Fischer 2004 0/16 0/8

RR (random) 95% CI %

Weight RR (random)

95% ClI

Not estimable
100.00 6.00 (0.63, 39.67)
Not estimable

_I

010.1110100

Tawse-Smith et al?2 (parallel group design) com-
pared 2 early loaded (6 weeks) Southern or Steri-
Oss implants with 2 conventionally loaded (12
weeks) implants supporting overdentures in totally
edentulous mandibles of adequate shape and qual-
ity for 2 years. Twelve patients were originally
included in each of the 4 groups (Southern early
loaded, Steri-Oss early loaded, Southern convention-
ally loaded, Steri-Oss conventionally loaded). No
withdrawals were observed at 1 year. Seven Steri-
Oss implants failed in 5 patients of the early loaded
group; 1 Steri-Oss implant failed in the convention-
ally loaded group. No implants failed in the South-
ern groups. Most of the failed implants were placed
by a surgeon with limited experience who only
placed some Steri-Oss implants. There were no sta-
tistically significant differences for prosthesis fail-
ures, implant failures, and marginal bone levels
between the different loading strategies.

Fischer and Stenberg?® (parallel group design)
compared 5 to 6 early loaded (9 to 18 days) Strau-
mann SLA implants with 5 to 6 conventionally
loaded (2.5 to 5.1 months) EstheticPlus implants in
fully edentulous maxillae for 5 years. Sixteen
patients were originally included in the early group
and 8 in the conventionally loaded group. No with-
drawals or prosthesis failures were reported at 1
year. One implant failed in the early loaded group
versus 2 implants in 2 patients in the conventionally
loaded group. There were no statistically significant
differences for prosthesis or implant failures
between the different loading strategies.
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Favors Favors
early conventional

Prosthesis failure was observed in only 1 trial.22
No significant difference between groups was
observed in this trial, with random effects of 5 (95%
Cl, 0.63 to 39.67; Table 7).

For implant failures, the meta-analysis of 2 tri-
als?2:25 found no significant difference, with RR ran-
dom effects of 1.15 (95% Cl, 0.06 to 22.33). There
was no evident heterogeneity; however, only 2 trials
were included (Table 8).

For marginal bone level changes, the meta-analy-
sis of 2 trials2223 found no significant difference,
with WMD random effects of -0.04 (95% Cl, -0.15
to 0.07). There was no evident heterogeneity,
although only 2 trials were included (Table 9).

Immediate Versus Early Loading after 1 Year of Func-
tion. Two trials were included.3234 Merli et al3* (par-
allel group design) compared immediately nonoc-
clusally loaded (within 72 hours) Thommen implants
(Waldenburg, Switzerland) with early nonocclusally
loaded implants (6 weeks) placed with a flapless
technique in partially edentulous patients for 1 year.
This was a preliminary report providing the results of
the first 20 patients (of 60 to be treated). Ten
patients were included in the immediately loaded
group and 10 in the early loaded group. There were
no withdrawals or prosthesis or implant failures at 1
year. There were no statistically significant differ-
ences for prosthesis or implant failures between the
different loading strategies.

Testori et al32 (parallel group design) compared
immediately (within 48 hours) nonocclusally loaded
Biomet/3i FNT implants (Palm Beach Gardens, FL)
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Table 8 Early Versus Conventional Loading: Patients with Implant Failures

Early Conventional
Study or loading loading
subcategory Year (n/N) (n/N)
Payne 2002 0/12 0/10
Tawse-Smith 2002 5/24 1/24
Fischer 2004 1/16 2/8
Total (95% Cl) 52 42

Total no. of events: 6 (early loading), 3 (conventional loading)
Test for heterogeneity: x2 = 3.76, df = 1 (P=.05), F = 73.4%
Test for overall effect: Z=0.10 (P =.92)

Weight RR (random)
RR (random) 95% CI % 95% CI
Not estimable
_.__"_ 51.07 5.00 (0.63, 39.67)
48.93 0.25(0.03, 2.36)
- 100.00 1.15(0.06, 22.33)
.010.1110100
Favors  Favors
early conventional

Table 9 Early Versus Conventional Loading (Marginal Bone Level Changes)

Conventional

WMD WMD
Study or i leaals e (random) Weight (random)
subcategory Year N Mean SD N Mean SD 95% CI % 95% CI
Payne 2002 12 0.27 0.18 10 0.35 0.22 = 39.91  -0.08 (-0.25, 0.09)
Tawse-Smith 2002 24 0.12 0.19 24 0.13 0.29 60.09 -0.01(-0.15, 0.13)
Total (95% Cl) 36 34 100.00  -0.04 (-0.15, 0.07)
Test for heterogeneity: x2=0.39, df =1 (P=.53), F= 0% e
Test for overall effect: Z=0.69 (P =.49) -1-050051

Favors Favors
early conventional
Table 10 Immediate Versus Early Loading: Patients with Prosthesis Failures
Immediate Early
Study or loading loading Weight RR (fixed)
subcategory Year (n/N) (n/N) RR (fixed) 95% CI % 95% CI
Merli 2007 0/10 0/10 | Not estimable
Testori 2007 1/25 0/27 100.0 3.23(0.14, 75.83)
Favors Favors

treatment control

Table 11 Immediate Versus Early Loading: Patients with Implant Failures
Immediate
Study or loading Control Weight RR (fixed)
subcategory Year (n/N) (n/N) RR (fixed) 95% CI % 95% CI
Merli 2007 0/10 0/10 | Not estimable
Testori 2007 1/25 0/27 100.0 3.23(0.14, 75.83)
Fauv‘ours‘l HIée;a)rs

with early loaded implants (2 months) in partially
edentulous patients for 1 year. Twenty-five patients
were originally included in the immediately loaded
group and 27 in the early loaded group. There were
no withdrawals at 1 year. One single implant and its
related provisional crown failed after 2 months in the
immediately loaded group. There were no statistically
significant differences for prosthesis or implant fail-
ures between the different loading strategies.
Prosthesis failures were observed in only 1 trial.32
There was no significant difference between the
groups in this trial, with RR random effects of 3.23
(95% ClI, 0.14 to 75.83; Table 10). Implant failures
were also observed in only 1 trial.32 Again, no signifi-

treatment control

cant difference was found between groups, with RR
random effects of 3.23 (95% CI, 0.14 to 75.83;
Table 11).

No subgroup analyses were conducted, as the max-
imum number of trials within any meta-analysis was 6,
and the results of the largest 2 meta-analyses were
nonsignificant, with no evidence of heterogeneity.

DISCUSSION

The question of whether implants can be loaded
immediately or early after their insertion has rele-
vant clinical implications, since such treatment can
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drastically reduce the treatment period for the bene-
fit of the patients. The main outcome for these types
of studies is the success of the prosthesis, since
implant loss may not always jeopardize prosthesis
success.

No statistically significant differences for prosthe-
Sis success, implant success, or marginal bone lev-
els were observed when different loading regimens
were applied; however, the number of trials and
patients included may be still insufficient to draw
definitive conclusions. While in general the overall
success was high, a couple of trials223° reported
higher failure rates. In 1 trial,?2 7 of 24 Steri-Oss
implants failed; there were failures in 5 of 12
patients. Since mandibular overdentures supported
by 2 implants were used, the loss of a single implant
could determine the failure of the entire treatment
(prosthesis). However, the author of the study, acting
as 1 of the referees of this review, argued that it is
possible to have successful overdentures supported
by only 1 implant, as observed in 2 of their patients.
While this may be true, such circumstances may not
be common, and many clinicians and patients may
not be fully satisfied with the result. If an overden-
ture supported by a single implant is considered a
failure, then the loss of 5 of 12 overdentures may
have some important clinical implications. Con-
versely, it is likely that other confounding factors
might have played a determinant role in the final
outcome, such as the surgical skill of 1 operator
who was responsible for almost all the failures or
the presence of shorter implants in the early loaded
group. In another study3° of 6 months’ duration, 3 of
12 single implants placed with a flapless procedure
and immediately loaded failed, yielding a 25% fail-
ure rate, versus a failure rate of 0% in the conven-
tionally loaded group.

It is worthwhile to briefly review the excluded
studies, which contained relevant clinical informa-
tion. In general, success rates were very
high,89:27.29.36 including the success rates of the
unpublished studies by Gothberg and Cannizzaro,
confirming the main conclusion of this review (ie,
that immediate and early loading of dental implants
are viable and successful treatment options). How-
ever, there was a single but relevant exception
which deserves some additional comment.” In this
trial of splitmouth design (not an RCT as described
in the original article, but a controlled clinical trial
using an alternation method to allocate sites to dif-
ferent implant interventions), single nonocclusally
immediately loaded implants failed significantly
more often than conventionally loaded dental
implants. Ten of 23 immediately loaded implants
failed versus only 1 of 23 of the conventionally
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loaded group. The authors were able to demonstrate
a strong correlation between implant failures and
the initial insertion torque of the implants. Nine of
the 10 implants inserted with a torque of 20 Ncm
failed versus only 1 of 10 placed with a torque of 32
Ncm in the immediately loaded group. The authors
confirmed that they did not use a technique of “sub-
preparation” of the implant sites to increase inser-
tion torque (primary stability) and that their patients
did not follow any postoperative diet restriction
regarding chewing on hard food. Since techniques to
increase torque values at implant placement were
used in a majority of the successful RCTs (although
this was not always sufficiently described in the
Materials and Methods sections), it can be con-
cluded that a high degree of primary stability at
implant insertion is a key prerequisite for a success-
ful immediate or early loading procedure.

Another aspect which could be debatable is
whether immediate “nonoccluding” loading (wherein
a provisional restoration is placed on the implants
but not placed in contact with the opposing denti-
tion, also called “immediate provisionalization”)
should be considered an immediate loading proce-
dure. The present researchers decided that from the
patient’s point of view this difference may not be
very significant, since patients prefer to have their
new teeth as soon as possible,3” and since nonoc-
cluding restorations are actually functionally used
during chewing. The only RCT2° that examined
nonoccluding loading did not find any statistically
significant difference or clinical trend toward differ-
ence between immediate occlusal loading and
nonocclusal loading. The protocol of the present
study included plans to make a subgroup analysis to
investigate whether there could be different trends
when comparing immediate occlusal versus non
occlusal loading, but none of the planned subgroup
analyses has been implemented yet because the
number of included studies is still insufficient. No
statistically significant differences were observed
with which to elaborate reliable working hypotheses.

Generalization of the results of the included trials
to ordinary clinical practice should be made with
extreme caution. In the majority of the included tri-
als, the inclusion criteria were strict, and only
patients known to be ideal candidates for implant
treatment were recruited. In general, operators were
highly experienced, and it is important to observe
that in a trial with less experienced operators pros-
thetic failures were higher—25% to 42% (depending
on the success criteria adopted) in 1 study?2 and
44% in another.” However, it has been shown that in
selected patients immediate loading of dental
implants is possible with good success rates.
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CONCLUSION

It is possible to successfully load dental implants
immediately or early after their placement in
selected patients, although not all clinicians may be
able to achieve optimal results with immediate load-
ing. A high degree of primary implant stability (high
value of insertion torque) seems to be one of the
prerequisites for a successful procedure.

More well-designed RCTs are needed to under-
stand the predictability of the protocols for immedi-
ate and early loading. Such trials should be simply
designed and reported according to the Consoli-
dated Standards of Reporting Trials (CONSORT)
guidelines (http://www.consort-statement.org).38 It
is suggested that priority be given to trials assessing
the effectiveness of immediately versus early loaded
implants to improve patient satisfaction and
decrease treatment time.
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