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Early and Immediate Restoration and Loading of
Implants in Completely Edentulous Patients

Matteo Chiapasco, MD1

Primary stability and postponement of loading of dental implants for approximately 3 to 6 months
have been considered for years the “conditio sine qua non” to allow osseointegration of dental
implants. However, in recent years, an increasing number of publications on immediate and early load-
ing of dental implants in completely edentulous patients have appeared in the literature, and high sur-
vival rates were generally reported. Nevertheless, much controversy still exists over the reliability of the
reported data, frequently because the publications are of insufficient methodologic quality (insuffi-
cient follow-up, inadequate sample size, absence of randomization, lack of well-defined exclusion and
inclusion criteria, lack of well-defined success criteria, etc). The objective of this study was to review
the literature to evaluate the reliability of early and immediate loading of implants placed in the eden-
tulous mandible and maxilla and rehabilitated either with implant-supported overdentures or with
implant-supported fixed prostheses. INT J ORAL MAXILLOFAC IMPLANTS 2004;19(SUPPL):76–91
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Primary stability and postponement of loading of
dental implants for approximately 3 to 6 months

have been considered for years the “conditio sine
qua non” to allow osseointegration of dental
implants. However, the necessity of waiting to load
an implant was not scientifically but rather clinically
based.1,2 It is therefore justifiable to question
whether this healing period is an absolute prerequi-
site for obtaining osseointegration, or if under cer-
tain circumstances this period can be shortened
without jeopardizing osseointegration and long-
term results. In particular, it should be demon-
strated whether any kind of motion transmitted to
the implants during the early phases of integration
can compromise the long-term results, or if there is
a threshold below which micromotion may not
compromise osseointegration.

Studies in the orthopedic literature3–6 have
demonstrated the role of macromotion in tissue dif-
ferentiation around endosseous implants placed in

metaphyseal bones; in these studies, macromotion
induced fibrous tissue interposition between the
implant surface and bone. Similar results were
found with regard to dental implants. Brunski and
coworkers7 identified early loading as a factor lead-
ing to fibrous tissue interposition at the bone-
implant interface. In an experimental study in dogs,
titanium blade implants were immediately loaded
on one side, whereas contralateral blades were left
out of function. Immediately loaded implants devel-
oped fibrous tissue encapsulation, while the non-
loaded implants osseointegrated normally. These
observations were confirmed by other studies with
titanium screw-type implants.8

In contrast to the aforementioned studies, there
are also reports in the experimental and clinical liter-
ature of implants exposed to early or immediate load-
ing followed by successful osseointegration.9–31 In a
pilot study in dogs,14 3 different groups of titanium
alloy implants were compared: a nonsubmerged early
loaded group, a nonsubmerged nonloaded group,
and a submerged group as a control. The latter 2
groups were loaded after osseointegration occurred.
The early loaded group consisted of 3 implants
splinted into 1 prosthetic restoration at 1 week
postimplantation. The authors found no statistical
differences between the groups with regard to the
quality of osseointegration, and in none of the groups
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was fibrous encapsulation of implants found. Several
studies by Piattelli and associates13,20–22 demonstrated
in both animals and humans that not only may early
loading lead to successful integration, but it may
increase the quantity of bone in direct contact with
the implant surface. In a study by Rocci and cowork-
ers,32 5 patients volunteered to have extra implants
placed in the posterior mandible for the purpose of
histologic examination. Nine oxidized titanium
Brånemark System implants (Nobel Biocare, Göte-
borg, Sweden) were retrieved after 5 to 9 months in
function. Two implants had been loaded the day of
placement and 7 had been loaded after 2 months of
healing. Morphometric measurements of the 2
immediately loaded implants showed a mean bone-
to-implant contact value of 92.9%. The correspond-
ing value for the 6 early loaded implants was 81.4%.
The authors concluded that implants subjected to
immediate or early loading do integrate normally. In
a case report, Testori and associates33 demonstrated
histologically that osseointegration may also occur
normally in the case of immediate loading. One
patient received 11 implants in the edentulous
mandible: 6 were immediately loaded to support a
provisional fixed prosthesis, and 5 were left sub-
merged. Two months later, 2 submerged implants
and 1 immediately loaded implant were retrieved and
processed for histologic analysis. All implants
achieved osseointegration. The bone-to-implant
contact was 38.9% for the submerged implants and
64.2% for the immediately loaded implants. 

Different results between the first group of stud-
ies,3–8 in which fibrous encapsulation of immediately
loaded implants occurred, and the second group of
studies,9–31 in which osseointegration occurred, may
be related to differences in study design, loading
conditions with different entities of micromotion of
implants, bone quality, and/or materials used. In par-
ticular, loading conditions in the orthopedic field
may be very different from loading conditions in the
case of dental rehabilitation. The current trend is not
to consider implant motion per se as detrimental to
osseointegration, but rather to consider a threshold
of acceptable micromotion. The hypothesis for this
concept introduced by Cameron and colleagues5 is
that micromotion at the bone-implant interface can
be tolerated below a certain threshold. This has been
confirmed by other authors.34–37 These studies seem
to demonstrate that micromotion up to 150 µm
should be considered excessive and therefore delete-
rious for osseointegration. On the contrary, micro-
motion of less than 50 µm seems to be tolerated.
Thus, the critical threshold, although dependent on
implant morphology and implant surface, seems to
be between 50 and 150 µm.34–37

Despite an increasing number of publications on
immediate and early loading of dental implants in
completely edentulous patients that report high sur-
vival rates for the loaded implants, much contro-
versy still exists over the reliability of the reported
data, because frequently the publications are of
insufficient methodologic quality (insufficient fol-
low-up, inadequate sample size, absence of random-
ization, lack of well-defined exclusion and inclusion
criteria, lack of well-defined success criteria, etc).
The main objective of this review was to evaluate
the reliability of studies of early and immediate
loading of implants placed in the edentulous
mandible and maxilla and rehabilitated with either
implant-supported overdentures or implant-sup-
ported fixed prostheses.

METHODS

A critical review of the literature was performed to
determine the validity and efficacy of available
information; full-length articles published in Eng-
lish were analyzed. Pertinent studies were retrieved
initially with a computerized literature search
(MEDLINE-EMBASE from 1966 to May 2003) of
key words. Key words used in the search included:
edentulous jaw, edentulous maxilla, edentulous mandible,
osseointegrated implants, dental implants, implant-sup-
ported, dental prosthesis, dental implantation, immediate
loading, early loading, overdenture, and implant-sup-
ported dental prosthesis. To expand this, a hand search
of journal issues from 1966 through May 2003 was
undertaken. The following journals were identified:
Clinical Oral Implants Research, The International
Journal of Oral & Maxillofacial Implants, Journal of
Oral and Maxillofacial Surgery, International Journal
of Oral and Maxillofacial Surgery, Journal of Cranio-
Maxillo-Facial Surgery, Journal of Prosthetic Dentistry,
Scandinavian Journal of Plastic and Reconstructive
Surgery, Dental Clinics of North America, Oral
Surgery Oral Medicine Oral Pathology, Clinical
Implant Dentistry and Related Research, British Journal
of Oral and Maxillofacial Surgery, International Jour-
nal of Periodontics and Restorative Dentistry, Interna-
tional Journal of Prosthodontics, Journal of the Ameri-
can Dental Association, Journal of Biomedical Materials
Research, Journal of Periodontology, Journal of Oral
Implantology, and Implant Dentistry.

Other articles were identified from the reference
lists of the articles found with MEDLINE and
EMBASE and from the review of the aforementioned
journals. The review was restricted to publications
dealing with endosseous root-form titanium implants
with a minimum follow-up of 1 year. Nevertheless,
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very frequently many combinations of procedures
were present in the same study, and follow-ups varied
considerably within the same article and between dif-
ferent articles. Therefore, a meta-analysis was not
performed. The data abstracted from the articles
were recorded on flow sheets subdivided into the fol-
lowing groups:

1. Immediate loading of implant-supported over-
dentures in the edentulous mandible

2. Early loading of implant-supported overdentures
in the edentulous mandible

3. Immediate loading of implant-supported fixed
prostheses in the edentulous mandible

4. Early loading of implant-supported fixed pros-
theses in the edentulous mandible

5. Immediate loading of implant-supported over-
dentures in the edentulous maxilla

6. Early loading of implant-supported overdentures
in the edentulous maxilla

7. Immediate loading of implant-supported fixed
prostheses in the edentulous maxilla

8. Early loading of implant-supported fixed pros-
theses in the edentulous maxilla

IMMEDIATE LOADING OF 
IMPLANT-SUPPORTED OVERDENTURES IN
THE EDENTULOUS MANDIBLE

The first attempts to test immediate loading of den-
tal implants with implant-supported overdentures
were performed by Ledermann in 1979 and 1983,9,10

but the first publication with a relevant sample size
and well-defined criteria of evaluation appeared only
in 1997, authored by Chiapasco and coworkers.17

This article reported on a retrospective multicenter
study involving 4 centers and 226 patients with
edentulous mandibles. Well-defined inclusion and
exclusion criteria for patient selection were reported,
as well as the condition of the opposing arch. Only
patients with good bone quality (class 1 to 3 accord-
ing to the classification of Lekholm and Zarb38) were
included in this study. A total of 904 dental implants
(ITI, Institut Straumann, Waldenburg, Switzerland;
Mathys, Bettlach, Switzerland; Friatec, Friadent,
Mannheim, Germany) at least 3.5 mm in diameter
and 10 mm long were placed in the interforaminal
area of the mandible, immediately connected with a
bar, and loaded within 2 days. Of these, 776 implants
were followed for a period ranging from 2 to 13
years (mean: 6.4 years). The survival rate of implants
according to the criteria of Albrektsson and associ-
ates39 was 96.9%, whereas the survival rate of the
prostheses was 98.5%. No statistically significant dif-

ferences were found between different centers and
different implant systems. This publication was fol-
lowed by others concerning the same indication, also
with very favorable results. 

In a prospective study, Gatti and colleagues40 pre-
sented their experience on 21 patients who received
84 ITI implants placed in the interforaminal area of
the mandible that were immediately connected with
a bar and loaded with an implant-supported over-
denture within 24 hours. Inclusion criteria and suc-
cess  criteria were similar to those reported in the
previous article.17 The follow-up ranged from 24 to
60 months. No implants were lost. The survival rate
of implants and prostheses was 100%, while the
cumulative success rate according to the criteria of
Albrektsson and associates39 was 96%. Splinting of
implants with a U-shaped Dolder bar was considered
a key factor for long-term success at that time, with
the objective to minimize macromovement and
micromovement of the implants.

In 2001, Chiapasco and coworkers18 published a
prospective comparative study of immediate and
conventional loading of mandibles with Brånemark
System implant-supported overdentures. Twenty
patients with edentulous mandibles were randomly
assigned to 2 groups: immediate loading within 24
hours and conventional loading following a standard
protocol for submerged implants (3 to 6 months’
waiting period to obtain osseointegration). Well-
defined inclusion criteria were similar to those pre-
sented in the aforementioned articles.17,38,40 The
follow-up was 2 years on average and the cumulative
success rate, reported according to the criteria of
Albrektsson and associates,39 was 97.5% in both
groups, with 1 implant in each group lost shortly
after the start of occlusal loading. More recently,
Romeo and colleagues29 published a prospective
comparative study of immediate versus conventional
loading of implant-supported overdentures with ITI
implants with a protocol identical to that described
by Chiapasco and coworkers17 in a previous publica-
tion. Twenty patients with edentulous mandibles
were randomly assigned to the 2 groups. The fol-
low-up was 2 years on average and the cumulative
success rates reported according to the Albrektsson
and associates,39 criteria were 97.5% in both groups.
One implant in each group was lost shortly after the
start of occlusal loading. 

Chiapasco and Gatti19 have recently published a
prospective analysis on this topic. Eighty-two patients
with edentulous mandibles were rehabilitated with
implant-supported overdentures. Three-hundred
twenty-eight screw-type endosseous implants (4
implants per patient) were placed in the intraforami-
nal area of the mental symphysis (164 HA-TI,
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Mathys Dental Implants; 84 ITI, Institut Straumann;
40 Brånemark Conical, Nobel Biocare; 40 Frialoc,
Friadent). Inclusion criteria, success criteria, and the
surgical-prosthetic protocol were similar to those
previously described. Of the 328 implants placed, 296
were followed from a minimum of 36 months to a
maximum of 96 months, with a mean follow-up of 62
months. Seven implants were removed, while 18,
although integrated, did not fulfill the success crite-
ria. The cumulative survival and success rates of the
implants were 96.1% and 88.2%, respectively. 

In another study, Gatti and Chiapasco30 prospec-
tively compared the clinical outcome of standard MK
II Brånemark System implants and Conical transmu-
cosal Brånemark System implants. Ten patients were
randomly assigned to the 2 groups. In both groups, 4
implants per patient were placed anterior to the men-
tal foramina, rigidly splinted with a bar, and immedi-
ately loaded with an implant-supported overdenture.
The patients were followed for a minimum of 24
months. Implants were evaluated at the time of
immediate loading and 12 and 24 months after pros-
thetic loading with clinical peri-implant parameters.
Radiographic evaluation of peri-implant bone level
changes was performed with panoramic radiographs
taken 12 and 24 months after the beginning of pros-
thetic loading. No significant differences were found
between the 2 groups at 12 and 24 months. The
cumulative success rate of implants according to the
success criteria was 100% in both groups after 2 years
of functional loading. The results of this study
demonstrated that the success rate for immediately
loaded mandibular implants was similar to that
obtained in cases of conventional loading and that
there were no significant differences between 2-piece
implants and 1-piece transmucosal implants. 

Over a 5-year period (1996 to 2001), Degidi and
Piattelli41 treated 152 patients aged between 18 and
75 years presenting both partially and completely
edentulous jaws (mandible and maxilla). These
patients received a total of 646 titanium implants of
different shapes and surfaces. Four hundred twenty-
two implants were immediately loaded (235 placed in
healed sites and 187 in postextraction sites), whereas
224 were immediately restored with provisional
prostheses but were kept out of occlusion. Of the
treated patients, 39 had edentulous mandibles and
received 241 implants that were immediately loaded.
Seventeen patients were treated with an implant-
supported overdenture and received 93 implants.
The follow-up ranged from 2 to 60 months. The
reported survival rate of implants and prostheses was
100%. The authors reported that failures were not
related to bone quality and quantity, diameter, length
and position of implants, or type of abutment used.

Conclusions Regarding Immediate Loading of
Implant-Supported Overdentures in the 
Edentulous Mandible
Only data from articles with defined survival criteria
and with a minimum follow-up of 1 year were
reported. A total of 7 articles were selected and
reviewed. Of these publications, 2 were retrospec-
tive, 2 were prospective, and 3 were prospective and
controlled (test group/immediate loading versus
control group/conventional loading). Three hundred
seventy-six patients with an edentulous mandible
were treated and 1,529 implants were placed and
immediately loaded (within 2 days of surgery). The
minimum implant length was 9 mm. In the selected
articles, all implants were rigidly connected with a
bar. Only patients with good bone quality were
selected for immediate loading. Of these implants,
1,369 were followed from a minimum of 6 months to
a maximum of 13 years. Survival rate evaluation
according to the Albrektsson and associates’39 crite-
ria was the most commonly used system. Thirty-
three implants were lost during the follow-up period,
whereas 21, although still stable, did not fulfill the
survival criteria. The average survival and success
rates were 98% and 96.6%, respectively (range of
successful implants: 88.2% to 100%; range of surviv-
ing implants: 96.0% to 100%) (Table 1).

From the analysis of the available literature, the
following preliminary observations can be drawn:

1. Immediate loading of a minimum of 4 implants,
rigidly connected with a bar placed in the inter-
foraminal area of the mandible and loaded with
an implant-supported overdenture, seems not to
jeopardize the long-term survival and success
rates of the implants, which are comparable to
those obtained with standard conventional load-
ing procedures.42–45

2. Good bone quality and primary stability seem to
be important prognostic factors for the success of
the procedure, but more objective measurement
criteria, such as insertion torque values, reso-
nance frequency analysis (RFA), and Periotest
analysis (Siemens, Bensheim, Germany) were
very rarely used.

EARLY LOADING OF IMPLANT-SUPPORTED
OVERDENTURES IN THE EDENTULOUS
MANDIBLE

In a prospective study, Payne and coworkers46 pre-
sented their experience with early loading of Bråne-
mark System Conical implants placed in the ante-
rior mandible. Four patients received 4 implants

GROUP 3
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each in the interforaminal area of the mandible.
After 2 weeks on average, the implants were loaded
unsplinted with implant-supported overdentures
and followed for 1 year. The survival rate of
implants was 100%.

In a prospective controlled study, the same group
of authors47 compared the success rates of conven-
tionally loaded versus early loaded pairs of
unsplinted ITI implants supporting mandibular
overdentures. Twenty-four patients were randomly
allocated with maximum concealment to the 2
treatment protocols. In the first group, the implants
were allowed to heal for 12 weeks before being
functionally loaded (control group), while the sec-
ond group (test group) had 6 weeks of healing
before the start of functional loading. Two ITI
implants at least 10 mm long were placed in the
interforaminal area of the mandible. Only patients
with classes 1 to 3 bone according to Lekholm and
Zarb38 were selected. Implant stability (with Peri-
otest and RFA), peri-implant bone resorption, and
peri-implant clinical parameters were evaluated.
The mean follow-up was 2 years. No implants were
lost in the test group (100% success rate), and there
were no statistically significant differences between
the results of the test group and the control group.
Peri-implant bone resorption in all cases was within
the limits proposed by Albrektsson and associates.39

Roynesdal and coworkers48 presented their expe-
rience with 11 patients receiving 2 implants each in
the interforaminal area of the edentulous mandible.
Implants were loaded within 14 to 21 days with an
overdenture supported by ball attachments. The
mean follow-up after the start of prosthetic loading
was 24 months. No implants were lost in the fol-
low-up period (100% survival rate).

Glauser and colleagues,49 as part of a case series
of 41 patients, presented the results in 4 patients

who were treated with 4 Brånemark System
implants that were placed in the interforaminal area
of the mandible, rigidly connected with a bar, and
loaded within 1 week with implant-supported over-
dentures. The mean follow-up was 1 year. During
this period, 2 of 16 implants were lost (12.5%). The
survival rate was 87.5%.

Tawse-Smith and coworkers50 prospectively
compared the success rates of 2 different dental
implant systems following conventional (12-week
waiting period) or early (6-week healing period)
loading in patients being rehabilitated with
mandibular overdentures. Forty-eight edentulous
participants were randomly allocated to 2 different
implant systems: Steri-Oss (Nobel Biocare) or
Southern (Irene, South Africa). For each system the
participants were further divided into 2 groups:
conventional and early loading. Two unsplinted
implants were placed in the interforaminal area of
the mandible to support an overdenture. Mobility
tests and marginal bone level changes, as well as
peri-implant clinical parameters, were evaluated 1
and 2 years after the start of prosthetic loading.
Success rates were evaluated according to the
Albrektsson and associates’39 criteria. Success rates
(including dropouts) for the Steri-Oss implants 2
years after loading were 87.5% in the control group
and 70.8% in the test group; for the second implant
system these values were 83.3% and 100%, respec-
tively. The authors found the highest failure rate
with unsplinted machined-surface implants (7 of 17)
in the test group patients.

Raghoebar and coworkers,51 in a prospective
multicenter study, presented their experience in 40
patients with mandibular edentulism who received
170 implants that were prosthetically loaded within
6 weeks. Of these patients, 30 were rehabilitated
with implant-supported overdentures (4 implants

Table 1 Published Articles Relating to the Immediate Loading of Implant-Supported Overdentures
in the Edentulous Mandible

No. of No. of No. of
Type of No. of implants implants implants Follow-up Lost Survival Success

Author study patients placed loaded followed (y) implants rate (%) rate (%)

Chiapasco et al 199717 Retro 226 904 904 776 2 to 13 24 96.9 96.9
Gatti et al 200040 Prosp 21 84 84 84 2 to 5 0 96.0 96.0
Chiapasco et al 200118 Prosp/cont 10 40 40 40 2 1 97.5 97.5
Romeo et al 200229 Prosp/cont 10 40 40 40 2 1 97.5 97.5
Chiapasco/Gatti 200319 Prosp 82 328 328 296 3 to 8 7 96.1 88.2
Gatti/Chiapasco 200230 Prosp/cont 10 40 40 40 2 0 100.0 100.0
Degidi/Piattelli 200341 Retro 17 93 93 93 1 to 5 0 100.0 No data
Total 376 1,529 1,529 1,369 33

Retro = retrospective; prosp = prospective; cont = controlled.
Note: The total number of implants and patients reported in the table may not correspond to the mathematical sum because sometimes different arti-
cles reported data concerning the same groups of patients.

76-91 Chiapasco  11/23/04  4:09 PM  Page 80



The International Journal of Oral & Maxillofacial Implants 81

per patient in the interforaminal area of the
mandible), while the remaining 10 had fixed pros-
theses (5 implants per patient). The patients were
then followed for 3 years after the start of prosthetic
loading. The overall survival rate of implants and
prostheses was 93%. 

Conclusions Regarding Early Loading of
Implant-Supported Overdentures in the 
Edentulous Mandible
Only data from articles with defined inclusion crite-
ria and survival criteria with a minimum follow-up of
1 year were used. A total of 6 articles were selected.
Of these publications, 3 were prospective and con-
trolled (test group with immediate loading versus
control group with conventional loading), while 3
were only prospective. Eighty-five patients with
edentulous mandibles were treated and 230 implants
placed and loaded early (range, 1 to 6 weeks). The
minimum implant length was 9 mm. In the selected
articles, implants were either rigidly connected with
a bar (2 articles) or unsplinted (4 articles). Only
patients with good bone quality were selected for
early loading. Eighty-five patients received 230
implants, which were followed from a minimum of 1
year to a maximum of 3 years. Fifteen implants were
lost after the start of prosthetic loading. The average
survival rate of the implants was 91.9% (range,
70.8% to 100%), while the overall success rate was
91.7% (range, 85.4% to 100%) (Table 2).

From the analysis of the available literature the
following preliminary conclusions may be drawn:

1. Early loading of implants supporting overden-
tures placed in the interforaminal area of the
mandible seems not to jeopardize the long-term
survival and success rates of the implants, but the
number of implants followed is very low and the
follow-up quite short, when compared to the data

regarding immediately loaded implants support-
ing overdentures.

2. Both splinted and unsplinted implants seem to
withstand the biomechanical demands of early
loading, although lower success rates compared
to success rates obtained in cases of immediately
loaded splinted implants were reported in a
study50 in which unsplinted implants with a
machined surface were used. 

3. Good bone quality and primary stability seem to
be important prognostic factors for the success of
the procedure, but evaluation of these factors is
quite subjective. Therefore, more objective mea-
surement criteria such as insertion torque values,
RFA, and Periotest should be used. 

4. On average, survival and success rates for early
loaded implants were comparable to those obtained
in cases of conventionally loaded implants.42–45

IMMEDIATE LOADING OF IMPLANT-
SUPPORTED FIXED PROSTHESES IN 
THE EDENTULOUS MANDIBLE 

The first reports concerning immediate loading of
implants in the edentulous mandible with implant-
supported fixed prostheses were presented by
Schnitman in 199052 and thereafter in 199553 and
1997.54 In the first 2 studies,52,53 9 patients were
selected and 58 Brånemark System implants were
placed in the edentulous mandible. Inclusion crite-
ria involved good bone quality and bicortical stabi-
lization in the interforaminal area of the mandible.
The follow-up ranged from 3 to 9 years and the
survival rate was 85.7%. In the third study,15 63
Brånemark System implants were placed in 10
patients and followed for up to 20 years. Twenty-
eight implants were immediately loaded, providing
support for fixed provisional screw-retained pros-

Table 2 Published Articles Relating to the Early Loading of Implant-Supported Overdentures in the
Edentulous Mandible

No. of No. of No. of
Type of No. of implants implants implants Follow-up Lost Survival Success

Author study patients placed loaded followed (y) implants rate (%) rate (%)

Payne et al 200146 Prosp 4 16 16 16 1 0 100.0 100.0
Payne et al 200247 Prosp/cont 12 24 24 24 2 0 100.0 100.0
Roynesdal et al 200148 Prosp/cont 11 22 22 22 0 to 2 0 100.0 100.0
Glauser et al 200149 Prosp 4 16 16 16 1 2 87.5 87.5
Tawse-Smith et al 200250 Prosp/cont 24 48 48 48 2 7 70.8 85.4
Raghoebar et al 200351 Prosp 30 120 120 120 3 6 93.0 —
Total 85 230 230 230 15 0

Retro = retrospective; prosp = prospective; cont = controlled.
Note: The total number of implants and patients reported in the table may not correspond to the mathematical sum because sometimes different arti-
cles reported data concerning the same groups of patients. 

GROUP 3
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theses, while 35 adjacent implants were allowed to
heal submerged. Following a 3-month healing
period, the submerged implants were exposed and
definitive reconstruction was accomplished. Of the
28 immediately loaded implants, 4 failed, while all
submerged implants survived. The survival rates
were 84.7% for the immediately loaded implants
and 100% for the submerged implants. Statistical
analysis of the submerged versus immediately
loaded implants demonstrated significantly higher
failure rates for immediately loaded implants. The
authors stressed the following factors as important
for long-term survival of implants: primary stability,
threaded implant design, percentage of implant sur-
face in contact with bone cortex, bone density,
screw-retained and passive fitting fixed provisional
restorations, and elimination of micromovement
during the bone remodeling period with rigid
splinting of implants. They also stressed that
implants placed distal to mental foramina were
more susceptible to failure. 

Tarnow and colleagues16 reported their experi-
ence with 10 patients who received 107 implants in
the edentulous mandible and maxilla (Brånemark
System; ITI; Astra Tech, Mölndal, Sweden;
3i/Implant Innovations, West Palm Beach, FL). A
minimum of 10 implants were placed in each
patient’s edentulous arch. A minimum of 5 implants
were left to heal submerged and unloaded. The
remaining implants were loaded on the day of
surgery with provisional fixed prostheses. Of the 10
patients, 6 received implants in the mandible and 4
in the maxilla. Sixty-four implants were placed in
edentulous mandibles, and 36 of these were imme-
diately loaded. The stability of the implants was
evaluated with the Periotest. The follow-up ranged
between 1 and 5 years, with a survival rate of 97.4%
(2 implants failed).

Balshi and Wolfinger54 reported their experience
with 10 patients receiving a total of 130 Brånemark
System implants in the edentulous mandible (mini-
mum 10 implants per patient), both anterior and
posterior to the mental foramina. Forty of these
implants were immediately loaded with a provi-
sional fixed prosthesis, while the others were left to
heal submerged and unloaded. Six weeks afterward,
a second prosthesis was delivered. The non–imme-
diately loaded implants were uncovered and loaded
3 months after implant placement. The follow-up
period was approximately 1 year, although this was
not well specified. Eight of 40 implants failed
shortly after the start of loading. All implant losses
occurred in patients with poor bone quality. The
survival rate of the implants was 80%, while the
survival rate of the prostheses was 100%.

In 1999, Brånemark and associates55 presented a
study with a new implant system (Brånemark
Novum, Nobel Biocare). Fifty patients with edentu-
lous mandibles received a total of 150 implants (3
per patient) in the interforaminal area, which were
rigidly connected with a prefabricated titanium bar
and immediately loaded within 1 day. The mini-
mum length of the implants was 13 mm. Patients
were followed from a minimum of 6 months to a
maximum of 3 years (1 year on average). Three
implants were lost, resulting in an overall survival
rate of 98%, while 1 of 50 prostheses failed.

Horiuchi and coworkers24 treated 12 patients
with 96 implants in edentulous mandibles. Each
patient received at least 5 implants with a minimum
length of 10 mm and a minimum insertion torque
of 40 Ncm. The follow-up ranged from 8 to 24
months. Two of 96 implants failed, giving an overall
survival rate of 97.2%.

Chow and colleagues56 presented their experience
with 14 patients who received 4 implants each in the
interforaminal area of the edentulous mandible. The
implants were loaded with a screw-retained fixed
provisional prosthesis within 24 hours. Implant sur-
vival rates after a 12-month follow-up period were
determined according to the criteria of Albrektsson
and associates.39 For the 44 implants followed, the
survival rate was 100% after 1 year.

In another study, Chow and coworkers57 treated
27 consecutive patients with 123 Brånemark System
implants placed in the interforaminal area of the
mandible (14 patients were already included in the
former study by the same group of authors56). The
implants were followed from a minimum of 3
months to a maximum of 30 months (15 patients
were followed up for 1 year or longer). Implants
were placed both in fresh extraction sockets and in
healed sockets. All implants were placed with inser-
tion torques not lower than 30 Ncm. Two patients
were withdrawn from the study. Two of the 115
remaining implants failed, resulting in an overall
survival rate of 98.3%.

Ganeles and associates25 reported their experi-
ence in 27 patients with edentulous mandibles
receiving 186 implants (ITI, Friatec, Astra Tech),
161 of which were immediately loaded using fixed
provisional restorations of various designs. Only 1
implant was lost shortly after the start of loading,
providing an implant survival rate of 99.4%.

Grunder58 reported his experience in 5 patients
with edentulous mandibles receiving 43 implants
(3i/Implant Innovations), 31 of which were placed
in fresh extraction sockets and immediately loaded
with fixed provisional prostheses. Six months after-
ward, provisional prostheses were replaced with
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definitive metal-ceramic suprastructures. After a 2-
year follow-up, only 1 implant was lost, with a
cumulative survival rate of 97.3%.

Cooper and coworkers27 presented their experi-
ence in 10 patients treated with tooth extraction,
immediate implant placement in the extraction
sockets, and immediate loading of the implants.
Forty-eight of 54 implants placed in the parasym-
physeal region of the mandible were immediately
loaded. Of these implants, 34 were placed directly
into extraction sockets. After a follow-up period
ranging from 6 to 128 months, the survival rate of
the implants was 100%. The authors concluded that
immediate loading of implants placed into fresh
extraction sockets can lead to high survival rates.

Wolfinger and associates31 reported 3- to 5-year
results for 2 groups of patients. The first group
included 9 patients with a minimum of 5 years of
follow-up, while the second group included 24
patients. In the first group, every patient received a
minimum of 10 Brånemark System implants that
were at least 7 mm long, while in the second group
patients received an average of 6 implants. Implants
were placed in both the anterior and posterior
mandible. In the first group of patients, only 4
implants per patient were immediately loaded with
acrylic resin provisional restorations, while the oth-
ers were left submerged and were uncovered 3
months later. The rationale was dictated by the
need for using implants as provisional support dur-
ing integration of the other implants. In the second
group, all implants were immediately loaded. In the
first group, the survival rate of implants was 80%,
while in the second group it was 97%.

Testori and colleagues59 presented data concern-
ing 15 patients with edentulous mandibles who
received 103 Osseotite implants (3i/Implant Inno-
vations) (5 or 6 implants per patient). The implants
were loaded with a provisional screw-retained pros-
thesis within 36 hours. The authors reported a
cumulative success rate of 98.9%. 

A further report by Testori and coworkers60 pre-
sented data from a study conducted on 62 patients
treated in 4 centers. A total of 325 Osseotite
implants (5 or 6 per patient) were placed in the
edentulous mandible and immediately loaded.
Inclusion criteria included primary stability of
implants with 32 Ncm minimum torque at the time
of placement and normal or dense bone corre-
sponding to class 1 to 3 according to the Lekholm
and Zarb classification.38 Exclusion criteria included
smoking, pregnancy, need for bone augmentation,
systemic disease such as diabetes, and active infec-
tion in the sites to be implanted. Success criteria
according to Albrektsson and associates39 were

recorded. The temporary prosthesis was delivered
48 hours after surgery, on average, while the defini-
tive prosthesis was delivered 6 months after surgery.
Data concerning marginal bone loss were recorded
from periapical radiographs. Two implants failed to
integrate within 2 months of occlusal loading. The
mean follow-up was 29 months (range, 12 to 60
months). The cumulative success rate was 99.4%.  

Malò and colleagues61 presented a retrospective
analysis of 44 patients, presenting with an edentulous
mandible, who received 176 Brånemark System
implants in the interforaminal region that supported
fixed acrylic resin complete-arch mandibular prosthe-
ses. In addition to the immediately loaded implants,
24 of the 44 patients had 62 additional implants not
incorporated in the provisional prostheses but incor-
porated in definitive prostheses later on. Postextrac-
tion implants were also considered in this group, and
heavily angulated implants were placed close to the
mental foramina to obtain a more distal position of
the suprastructure without compromising inferior
alveolar nerve function. The follow-up period ranged
from 1 to 3 years. Survival criteria were: functional
implant stability, absence of pain, and radiographic
evaluation of the marginal bone level. No data
regarding peri-implant bone resorption were
reported. Five implants were lost in 5 patients shortly
after implant loading, giving a cumulative survival
rate of 96.7%. Prosthesis survival was 100%.

Engstrand and coworkers62 presented the long-
term results of 95 patients with edentulous
mandibles treated with fixed prostheses supported
by 3 implants per patient placed in the anterior
mandible (results for 50 of these patients were
already presented in a previous article55). The
Brånemark Novum System was used. A total of 285
implants were placed; of these implants, 67% were
immediately loaded, while the remaining 33% were
loaded on average 5.6 days afterward (range, 1 to 40
days). The follow-up time was 1 to 5 years (mean,
2.5 years). Eighteen implants (6.3%) failed in 13
patients. Kaplan-Meier survival estimates demon-
strated a probability of implant survival of 95% at 1
year, 93.3% at 3 years, and 93.3% at 5 years. Peri-
implant bone loss mesial and distal to each implant
was within the limits proposed by Albrektsson and
associates39 after 5 years of loading. The authors
concluded that immediate loading of this type of
implant system produced a survival rate comparable
to that obtained in a traditional 2-stage procedure.

Misch and Degidi63 presented the long-term
results of a 2-center study performed on 31 edentu-
lous patients; 19 presented with edentulous mandibles
and 12 with edentulous maxillae. In the edentulous
mandible group, 14 patients received a total of 100

GROUP 3
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implants (range, 5 to 10 implants), which were loaded
the same day with a provisional acrylic resin prosthe-
sis. Four to 7 months afterwards, definitive prostheses
were fabricated. The follow-up ranged from 1 to 5
years after the start of prosthetic loading. No
implants were lost and no implants presented signs of
failure (excessive peri-implant bone loss, paresthesia,
pain, etc). The survival and success rates of both the
implants and the prostheses were 100%.

Over a 5-year period (1996 to 2001), Degidi and
Piattelli41 treated 152 patients with partially or
totally edentulous jaws (for details, see first section).
Of the treated patients, 22 presenting with edentu-
lous mandibles received 148 implants and were
rehabilitated with implant-supported fixed prosthe-
ses. The follow-up ranged from 2 to 60 months.
The reported survival rate of implants supporting
fixed prostheses was 100%. The authors reported
that failures were not related to bone quality or
quantity; diameter, length, or position of implants;
or type of abutment used.

Conclusions Regarding the Immediate Loading
of Implant-Supported Fixed Prostheses in the 
Edentulous Mandible 
Twenty articles were analyzed, but only 16 had ade-
quate data (as defined by this review) concerning
survival criteria and follow-up. Of these articles, 13
were prospective case series and 3 were retrospec-
tive case series. No randomized controlled clinical
trials were found in the literature. The total number
of patients treated in the selected articles was 387,
and the total number of implants placed was 2,088.
Of these implants, 1,804 were immediately loaded
with fixed implant-supported prostheses. The fol-
low-up ranged from 1 to 10 years. Survival rates
ranged from to 80% to 100% (mean, 95%; Table 3).

The available data suggest that survival rates of
immediately loaded implants with implant-sup-
ported fixed prostheses compare favorably to those
obtained with conventional loading.1,40,64–69 How-
ever, several factors must be considered. Eight of
the 15 selected articles did not specify success crite-
ria. In many of these articles a large number of
implants were used for fixed implant-supported
restorations. Eight articles did not specify the denti-
tion in the opposing arch. The majority of articles
did not present defined inclusion and exclusion cri-
teria. The majority of the authors agreed that: 

1. At least 4 implants are needed in the anterior
mandible to support a fixed prosthesis. 

2. Primary stability with insertion torques up to 35
Ncm is an important factor for long-term sur-
vival of implants.

3. Good bone quality (classes 1 to 3 according to the
Lekholm and Zarb38 classification) is an important
factor for the long-term prognosis of implants. 

As already stressed in the conclusions to the earlier
sections, the application of standardized criteria to
define success rates is fundamental to reaching con-
clusions on the long-term reliability of this procedure. 

EARLY LOADING OF IMPLANT-SUPPORTED
FIXED PROSTHESES IN THE EDENTULOUS
MANDIBLE 

Randow and coworkers23 performed a clinical and
radiographic study to compare the outcome of oral
rehabilitation in the edentulous mandible by fixed
suprastructures connected to implants. The implants
were placed according to either a 1-stage surgical
procedure and early loading (experimental group) or
the original 2-stage concept (reference group). The
results were presented by the same group of authors
in a more recent publication by Ericsson and cowork-
ers.70 The second article also reported on a clinical
and radiographic study comparing the outcome of
oral rehabilitation of edentulous mandibles with fixed
prostheses connected to implants. The implants were
placed according to either a 1-stage procedure and
early loading (experimental group) or the original 2-
stage procedure (reference group). The groups com-
prised 16 and 11 patients, respectively. In the experi-
mental group, a total of 88 implants were placed in
the interforaminal area of the mandible, compared to
30 in the reference group. In the experimental group,
fixed prostheses were connected to the implants 20
days after implant placement, while the fixed prosthe-
ses in the reference group were connected 4 months
later. Radiographic examination was performed at the
time of prosthesis delivery and then repeated at the
18-month and 60-month follow-ups. Analysis of the
radiographs from the experimental group showed a
mean peri-implant bone loss of 0.2 mm. In the refer-
ence group, the corresponding value was 0.0 mm.
During the 60-month observation period, no implant
was lost in either of the 2 groups. This study demon-
strated that it was possible to successfully load dental
implants soon after placement (20 days) with a per-
manent fixed cross-arch suprastructure. 

Petersson and colleagues26 compared the peri-
implant marginal bone level changes in a prospective
study using Brånemark System dental implants
placed according to either a 1-stage or a 2-stage sur-
gical procedure combined with early functional load-
ing. The same patients had already been described in
the previous studies by Randow and coworkers23 and
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Ericsson and associates.70 Seven patients were
treated with a split-mouth technique, using a 1-stage
surgical technique on one side and a 2-stage tech-
nique on the other side. In this latter group, the
implants were submerged during a 3- to 4-month
healing period before abutment connection and
loading. In 13 patients the definitive prosthetic
suprastructure was connected within 20 days of a 1-
stage procedure. This group of patients received 5 or
6 implants each in the anterior edentulous mandible.
Marginal bone level changes were followed for up to
5 years from implant placement. After connection of
the suprastructure, the marginal bone resorption was
significantly less in the early functional loading
group than in groups who received implants via the
1-stage and 2-stage surgical techniques with conven-
tional loading. However, after 18 months and after 5
years, the marginal bone was located approximately
1 mm apical to the implant abutment level in all 3
groups. The authors concluded that over the long
term there was no difference in marginal bone
resorption between 1-stage and 2-stage surgical pro-
cedures and a 1-stage procedure with early func-
tional loading of dental implants. This study also
indicated that elimination of the second stage of
surgery might reduce early bone resorption.

In a prospective multicenter study, De Bruyn and
coworkers71 evaluated the 1-year and 3-year success
rates of implants loaded within 1 month after
implant placement, as well as the outcome of pros-
thetic treatment and the opinions of patients regard-

ing the treatment procedure. A fixed 10- to 12-unit
prosthesis was loaded on 3 regular-platform Bråne-
mark System implants in the mandible. Twenty
patients received 5 implants in the mandible, of
which 3 were functionally loaded with the 1-stage
technique (group 1). The loaded implants were
placed in a tripodal position, while 2 implants were
placed for safety reasons but not loaded. The latter
implants served as either an unloaded 1-stage control
implant (group 2) or an unloaded control implant
placed with a submerged technique (group 3). Imme-
diately after surgery, the implants were loaded with a
relined denture. The patients received a 10- to 12-
unit prosthetic restoration an average of 31 days
(range, 4 to 53 days) after surgery. Implant stability
was clinically assessed at 3, 12, and 36 months. Radi-
ographs were taken at corresponding follow-up visits
to calculate the peri-implant bone level and marginal
resorption. Six of 60 functionally loaded implants
and 3 of 20 prostheses failed within the first year.
The cumulative implant failure rate in group 1 after
both 1 and 3 years was 9.5%. No implant failures
occurred in groups 2 and 3. The average marginal
bone resorption at 1 and 3 years was 1.6 mm and 2.1
mm, respectively, for group 1; 1.5 mm and 2.4 mm
for group 2; and 0.8 mm and 0.7 mm for group 3.
The results of treatment using 3 regular-platform
Brånemark System implants supporting a fixed
mandibular prosthesis were less favorable than the
outcome that can be expected with a standard 4- to
6-implant treatment with 1-stage surgery.

Table 3 Published Articles Relating to the Immediate Loading of Implant-Supported Fixed 
Prostheses in the Edentulous Mandible

No. of No. of
Type of No. of implants implants Follow-up Lost Survival Success

Author study patients placed loaded (y) implants rate (%) rate (%)

Schnitman et al 199715 Prosp 10 63 28 10 4 85.7 No data
Tarnow et al 199716 Prosp 6 64 36 1 to 5 2 97.4 No data
Balshi/Wolfinger 199754 Prosp 10 130 40 1 8 80.0 No data
Brånemark et al 199955 Prosp 50 150 150 0.5 to 3 3 98.0 98.0
Horiuchi et al 200024 Prosp 12 105 96 1 to 2 2 97.2 No data
Chow et al 200156 Prosp 14 56 56 1 0 100.0 100.0
Chow et al 200157 Prosp 27 123 123 1 to 2 2 98.3 98.3
Ganeles et al 200125 Prosp 27 186 161 1 to 3 1 99.0 No data
Grunder 200158 Retro 5 43 43 2 1 97.3 97.3
Cooper et al 200227 Prosp 10 54 48 1 0 100.0 No data
Malò et al 200361 Retro 44 176 176 1 to 3 5 96.7 No data
Wolfinger et al 200331 Prosp 24 144 144 3 to 5 5 97.0 96.5
Testori et al 200359 Prosp/mc 62 325 325 1 to 5 2 99.4 99.4
Engstrand et al 200362 Prosp 95 295 295 1 to 5 18 93.3 93.3
Misch/Degidi 200363 Prosp/mc 14 100 100 1 to 5 0 100.0 100.0
Degidi/Piattelli 200341 Retro 17 148 148 1 to 5 0 100.0 100.0
Total 387 2,086 1,804

Retro = retrospective; prosp = prospective; mc = multicenter.
Note: The total number of implants and patients reported in the table may not correspond to the mathematical sum because sometimes different arti-
cles reported data concerning the same groups of patients. 

GROUP 3
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Misch and Degidi63 presented the long-term
results of a 2-center study performed on 31 edentu-
lous patients, 19 of whom had edentulous mandibles
and 12 with edentulous maxillae. In the edentulous
mandible group, 5 patients received 36 implants
(range: 5 to 10 implants), which were loaded within
2 weeks with a provisional acrylic resin prosthesis.
Four to 7 months afterwards, definitive prostheses
were fabricated. The follow-up ranged from 1 to 5
years after the start of prosthetic loading. No
implants were lost and no implants showed signs of
failure (excessive peri-implant bone loss, paresthe-
sia, pain, etc). The survival and success rates of the
implants as well as the prostheses were 100%.

In a prospective multicenter study, Raghoebar and
colleagues51 described their experience in 40 patients
with mandibular edentulism. The patients received
170 implants, which were prosthetically loaded
within 6 weeks. Of these patients, 10 were rehabili-
tated with implant-supported fixed prostheses (5
implants per patient). The patients were followed for
3 years after the start of prosthetic loading. The over-
all survival rate of implants and prostheses was 94%.

Conclusions Regarding the Early Loading of
Implant-Supported Fixed Prostheses in the
Edentulous Mandible
Fewer data are available on early loading than on
immediate loading of implants in the edentulous
mandible. Six prospective articles were analyzed, one
of which was controlled with a reference group
receiving conventionally loaded implants. A total of
51 patients were treated, 272 implants placed, and
234 implants subjected to early loading. Survival rates
of implants ranged from 90.5% to 100%, with a mean
of 97.3%, whereas the survival rate of the prostheses
was 96.3% (Table 4). However, the sample of patients
and implants is limited because of the fact that the
same patients were analyzed in different studies.23,26,70

IMMEDIATE LOADING OF IMPLANT-
SUPPORTED OVERDENTURES IN THE
EDENTULOUS MAXILLA

No articles concerning this topic were found. No
conclusions can be drawn.

EARLY LOADING OF WITH IMPLANT-
SUPPORTED OVERDENTURES IN THE
EDENTULOUS MAXILLA

No articles concerning this topic were found. No
conclusions can be drawn.

IMMEDIATE LOADING OF IMPLANT-
SUPPORTED FIXED PROSTHESES IN THE
EDENTULOUS MAXILLA

Tarnow and coworkers16 reported their experience
with 10 patients who received 107 implants in the
edentulous mandible and maxilla. Of these patients,
4 presented with an edentulous maxilla. The
patients received 43 implants of 3 different systems
(Astra Tech; 3i/Implant Innovations; Brånemark
System, Nobel Biocare), with a minimum of 10
implants per patient. Of these implants, 33 were
immediately loaded with provisional fixed prosthe-
ses. The follow-up ranged from 1 to 4 years. Six
months after the start of prosthetic loading, provi-
sional prostheses were substituted with definitive
ones. None of the immediately loaded implants
failed, leading to a survival rate of 100%.

Horiuchi and coworkers24 presented their experi-
ence in 5 patients with edentulous maxillae who
received 52 Brånemark System implants. Each
patient received a minimum of 8 implants with a
minimum length of 10 mm. Only implants with an
insertion torque greater than 40 Ncm were immedi-
ately loaded with screw-retained provisional fixed
prostheses, while the other implants were left to
heal submerged. A total of 44 implants were imme-
diately loaded. After a 4- to 6-month healing
period, definitive prostheses were placed. Two of
the 44 immediately loaded implants failed, while
none of the conventionally loaded implants failed.
The cumulative survival rate of immediately loaded
implants was 96.5%.

Grunder58 reported his experience in 5 patients
with edentulous maxillae who received 48
3i/Implant Innovations’ implants, 35 of which were
placed in fresh extraction sockets. Implants were
placed in both high- and low-quality bone (classes 2
to 4 according to the Lekholm and Zarb38 classifica-
tion). Of the 35 implants placed in fresh extraction
sockets, 3 failed, as did 3 of the 13 implants placed
in healed alveolar bone. The survival rate of maxil-
lary implants was 87.5%.

Misch and Degidi63 presented the long-term
results of a 2-center study performed on 31 edentu-
lous patients, 19 presenting with edentulous
mandibles and 12 with edentulous maxillae. In the
edentulous maxilla group, 2 patients received a total
of 18 implants (range, 8 to 10 implants), which were
loaded the same day with provisional acrylic resin
prostheses. Four to 7 months afterward, definitive
prostheses were placed. The follow-up ranged from 1
to 5 years after the start of prosthetic loading. No
implants were lost and no implants presented signs of
failure (excessive peri-implant bone loss, paresthesia,
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pain, etc). The survival and success rates of the
implants as well as of the prostheses was 100%.

During a 5-year period (1996 to 2001), Degidi
and Piattelli41 treated 152 patients presenting both
partially and completely edentulous jaws (see first
section for further details). Of the treated patients,
14 with an edentulous maxilla received 133 implants
that were immediately loaded. The follow-up ranged
between 2 and 60 months. Two of 133 implants were
lost. Therefore the overall survival rate was 98.5%,
while the prosthesis survival rate was 100%. 

Conclusions Regarding the Immediate Loading
of Implant-Supported Fixed Prostheses in the
Edentulous Maxilla
Seven articles addressing this topic were found, but
only 5 met the criteria of this review. Of these arti-
cles, 3 were prospective case series and 2 were retro-
spective case series. No randomized controlled clin-
ical trials were found in the literature. The total
number of patients treated in the selected articles
was 30 and the total number of implants placed was
294, which represents a large number of implants
per patient. Of these implants, 276 were immedi-
ately loaded with fixed implant-supported prosthe-
ses. The follow-up ranged from 1 to 5 years. Sur-
vival rates ranged from 87.5% to 100%, while
success rates ranged from 96.5% to 100%, although
it must be considered that some articles did not pre-
sent well-defined success criteria (Table 5). From
the analysis of these data, it appears that survival
rates of implants immediately loaded with full-arch
fixed prostheses compare favorably with those
obtained with conventional loading.40,66–69 How-
ever, several factors have to be considered: (1) The
number of patients and implants is very limited; (2)
well-defined inclusion and exclusion criteria are
lacking; and (3) the articles do not present homoge-
nous and thorough information regarding success

criteria concerning implants, but only rough data
about the survival rates of implants. It is therefore
difficult to draw any significant conclusions.

The majority of the authors suggest the following: 

1. A greater number of implants are necessary in
the maxilla than in the mandible to support
immediately loaded full-arch prostheses. 

2. Primary stability is suggested to be an important
factor for long-term survival of these implants. 

3. Good bone quality (classes 1 to 3 according to
the Lekholm and Zarb38 classification) is an
important factor, but there is generally a lack of
objective measurements to evaluate implant sta-
bility, such as insertion torque measurements,
RFA, and/or Periotest. 

Some of the authors also suggested that obtaining
an insertion torque of at least 35 Ncm is an impor-
tant factor for loading decisions. 

EARLY LOADING OF IMPLANT-SUPPORTED
FIXED PROSTHESES IN THE EDENTULOUS
MAXILLA 

As part of a case series of 41 patients, Glauser and
coworkers49 presented the results for 3 patients with
edentulous maxillae who received 18 Brånemark
System implants loaded within 1 week of implant
placement with provisional cross-arch fixed pros-
theses. The follow-up after the start of prosthetic
loading was 1 year. Two implants failed, for a sur-
vival rate of 89%.

Olsson and associates72 presented the results for
10 patients with edentulous maxillae. Nine patients
received 6 implants each, while 1 patient received 8

Table 4 Published Articles Relating to Early Loading of Implant-Supported Fixed Prostheses in the
Edentulous Mandible

No. of No. of
Type of No. of implants implants Follow-up Lost Survival Success

Author study patients placed loaded (y) implants rate (%) rate (%)

Randow et al 199923 Prosp/cont 16 88 88 1.5 0 100.0 100.0
Ericsson et al 200070 Prosp/cont 16 88 88 1 to 5 0 100.0 100.0
Petersson et al 200126 Prosp/cont 13 70 70 1.5 to 5 0 100.0 100.0
De Bruyn et al 200171 Prosp/cont 20 100 60 1 to 3 6 90.5 90.5
Misch/Degidi 200363 Prosp/mc 5 36 36 1 to 5 0 100.0 100.0
Raghoebar et al 200351 Prosp/mc 10 50 50 3 3 93.0 93.0
Total 51 274 234 9

Prosp = prospective; cont = controlled; mc = multicenter.
Note: The total number of implants and patients reported in the table may not correspond to the mathematical sum because sometimes different arti-
cles reported data concerning the same groups of patients. 
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implants. Provisional prostheses were delivered after
2.5 days on average (range, 1 to 9 days). After a
mean of 4 months, the provisional prostheses were
replaced with the definitive ones. All implants were
tested at the time of placement and loading with
RFA. The mean follow-up was 12 months. Four of
61 implants were lost because of early infection.
The mean RFA value at the time of implant place-
ment was 60.1 ISQ (implant stability quotient). A
survival rate of 93.4% after 1 year of prosthetic
loading was reported.

Misch and Degidi63 presented the long-term
results of a 2-center study performed on 31 edentu-
lous patients, 19 with edentulous mandibles and 12
with edentulous maxillae. In the edentulous maxilla
group, 10 patients received a total of 90 implants
(range, 8 to 10 implants each), which were loaded
within 2 weeks with a provisional acrylic resin pros-
thesis. Four to 7 months afterward, definitive pros-
theses were fabricated. The follow-up ranged from
1 to 5 years after the start of prosthetic loading. No
implants were lost and no implants presented signs
of failure (excessive peri-implant bone loss, pares-
thesia, pain, etc). The survival and success rates of
the implants and the prostheses were 100%.

Van den Bogaerde and colleagues73 reported
their experience with early loading of Brånemark
System implants in partially or completely edentu-
lous jaws. Three of the 31 treated patients had an
edentulous maxilla. These patients received 23
implants, which were rigidly connected with a pro-
visional prosthesis within 20 days of implant place-
ment. Patients were followed up to 18 months with
clinical and radiographic evaluations. The survival
rate of the implants was 100%, but no success crite-
ria were considered because of the relatively brief
follow-up.

Conclusions Regarding the Early Loading of
Implant-Supported Fixed Prostheses in the 
Edentulous Maxilla
A total of 4 prospective articles were reviewed. All
articles were represented by case series. No ran-
domized controlled studies were found. Twenty-six
patients received 192 implants that were loaded
within 3 weeks of implant placement. The follow-
up ranged from 1 to 5 years. The survival rate of
implants ranged from 89% to 100% (mean, 95.6%;
Table 6). Conclusions are similar to those for the
previous section; however, the sample was too small
to draw any meaningful conclusions. 

GENERAL CONCLUSION

The analysis of the available publications demon-
strated, on average, poor methodologic quality with
regard to allocation concealment, completeness of
follow-up, sample size, randomization, exclusion
and inclusion criteria, type of opposing arch denti-
tion, type of occlusion, and success criteria. A recent
review published by Esposito and associates74

demonstrated that only 2 articles presented suffi-
cient methodologic quality (prospective, compara-
tive randomized studies with at least 1 year of fol-
low-up18,50). Thus, the number of trials and patients
was definitely too small to draw any reliable conclu-
sions. More well-designed randomized controlled
clinical trials are needed to understand how pre-
dictable the protocols are for immediate and early
loading, as proposed by Esposito and associates.74

Limited histologic data supporting the reliability
of immediate loading under various clinical condi-
tions further reduce the possibility, at present, of
widespread use of immediate or early loading of
implants in all clinical situations. Only sparse data are
available.13,20–22,28,32,33 Data obtained by the analysis
performed in this article and by the analysis of a

Table 5 Published Articles Relating to the Immediate Loading of Implant-Supported Fixed 
Prostheses in the Edentulous Maxilla

No. of No. of
Type of No. of implants implants Follow-up Lost Survival Success

Author study patients placed loaded (y) implants rate (%) rate (%)

Tarnow et al 199716 Prosp/cs 4 22 14 1 to 4 0 100.0 100.0
Horiuchi et al 200024 Prosp/cs 5 52 44 1 to 2 2 96.5 96.5
Grunder 200158 Retro/cs 5 48 48 1 to 5 6 87.5 No data
Misch/Degidi 200363 Prosp/mc 2 18 18 0 to 5 0 100.0 100.0
Degidi/Piattelli 200341 Retro/cs 14 133 133 1 2 98.5 No data
Total 30 294 276 10

Prosp = prospective; Retro = retrospective; cs = case series; mc = multicenter. 
Note: The total number of implants and patients reported in the table may not correspond to the mathematical sum because sometimes different arti-
cles reported data concerning the same groups of patients. 

76-91 Chiapasco  11/23/04  4:09 PM  Page 88



The International Journal of Oral & Maxillofacial Implants 89

recent review concerning immediate loading of den-
tal implants75 seem to indicate the following aspects:

1. The majority of articles indicate that good bone
quality, primary implant stability, and splinting of
implants in cases of immediate and early loading
are recommended, although no uniform criteria
to evaluate these parameters have been used.
Measurements have included insertion torque,
RFA, and Periotest values.

2. Immediate loading of full-arch mandibular fixed
prostheses and overdentures supported by rigidly
connected implants between the mental foramina
is routine and has a base of clinical evidence.

3. Early loading of implants placed in the mandible,
both with overdentures and fixed prostheses,
seems to be a reliable technique, but more data are
needed before proposing this technique as routine.

4. No meaningful data are available about immedi-
ate or early loading of edentulous maxillae with
implant-supported overdentures.

5. The use of immediate or early loading of fixed
implant-supported prostheses in the maxilla is
not supported by sufficient data to consider this
treatment modality as routine, although prelimi-
nary results seem to be encouraging. 

6. On average, a greater number of implants is sug-
gested by many authors for the rehabilitation of
edentulous maxillae than edentulous mandibles.
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