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Introduction

Since dental implants were created, different concepts of 
prosthetic loading have been proposed in literature (1). 
The International Team for Implantology, have recently 
recommended three different loading protocols according 
to the loading period, defined as conventional, early and 
immediate (2).

The conventional protocol proposed by Brånemark 

in 1977 consisted on waiting for a healing period of at 
least 6 months before implant placement with the aim of 
performing implant surgery on healed sites (3). After that, 
the conventional loading (CL) protocol dictates to wait 
before loading the implant for a period of osseointegration 
ranging from 3–4 to 6–8 months for implants placed 
in the mandible or in the maxillary bone respectively. 
The early loading (EL) protocol is based on loading the 
implant between 1 week and 2 months after implant 
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placement and the immediate loading (IL) protocol loads 
the implant within a period of no more than 1 week after 
its placement (2).

According to Brånemark, premature loading could affect 
the osseointegration process by creating fibrous tissue 
between the bone and the implant surfaces, altering the 
healing period and causing premature mobility and implant 
failure (2,4,5). Recent developments have modified the 
dimensions, materials, macro and microstructure of the 
implant, improving the achievement of primary stability, 
shortening healing times and enhancing osseointegration 
(6,7). However, due to the lack of long-term data supporting 
these protocols, it is still premature to consider them 
clinically acceptable (8). 

There are several parameters to evaluate implant success, 
of which peri-implant bone and soft tissue stability are 
some of the most important factors (3). Marginal bone loss 
(MBL) has been used in literature as an important tool 
for the evaluation of success rates on implants, accepting 
a maximum bone resorption of 1.5 mm during the first 
year and 0.2 mm annually. Higher resorption rates will 
eventually lead to implant failure, because it interferes 
with the stability of surrounding tissues and causes peri 
implantitis or mobility of the implant (1,4). The evaluation 
of the radiographic changes of the bone level with 
standardized intraoral radiographic methods is the most 
used method in the literature to evaluate the success of the 
implant over time (8).

The objective of our review is to determine whether the 
implant loading time influences the MBL that occurs in the 
different restorations on dental implants.

Methods

A comprehensive search of the literature was conducted in 
the PubMed/MEDLINE (National Library of Medicine), 
Cochrane Library, Scopus and Web of Science electronic 
databases. The search strategy was done using the following 
terms: “dental implants”, “loading protocols”, “MBL”. 

Only articles in English were considered. No time 
restrictions were applied. Literature and systematic reviews, 
clinical trials and observational studies were contemplated. 
Studies with full-text were selected and reviewed.

Discussion

As a result of the evolution of Oral Implantology, dental 
implants achieved better osseointegration by modifying 

their properties. These advances have resulted in higher 
primary stability and enhanced implant prognosis. 
Consequently, loading protocols have been modified from 
CL to earlier and even IL (6,7). 

Primary stability is the most important consideration 
in applying immediate implant loading protocol. IL 
protocol began to be applied to reduce the waiting time 
between implant placement surgery and prosthetic 
rehabilitation and to improve patient’s quality of life. 
IL protocol has many advantages such as quicker 
achievement of occlusal function, early restoration of 
esthetic appearance and absence of a second surgery. 
However, an increased risk of infection and insufficient 
volume are challenges that clinicians may deal with 
this protocol (9). Nowadays, IL is one of the most 
commonly used protocols, especially in anterior maxilla 
and mandibles with good bone quality (5,7). Despite the 
increase in its implementation in the last years, there is 
still some controversy due to the uncertain outcomes 
when compared to conventional protocol (2).

One of the parameters used to evaluate the success of 
implants treatment is MBL. The etiology of bone loss 
is multifactorial, including biomechanical and biological 
factors (10). All factors influencing marginal bone levels 
have not yet been determined. However, it has been 
proposed that the loading protocol may influence the 
MBL observed (8). Excessive peri-implant bone loss can 
compromise esthetics outcomes and especially cause 
implant failure (11,12).

Nowadays, X-ray evaluation is the only method to 
evaluate bone level changes around dental implants. 
Therefore, in order to compare studies and establish 
correct conclusions, it is necessary to use standardized 
radiographic methods. While periapical radiographs and 
Cone beam computed tomography (CBCTs) are acceptable 
for measurement, orthopantomography distorts the images 
in the anterior region (8).

To evaluate the MBL resulting from immediate or CL, the 
type of prosthetic restoration performed must be considered.

MBL in fixed prosthesis

Numerous studies and systematic reviews published in the 
last years have analyzed MBL around implants rehabilitated 
with fixed prostheses (single crowns, partial restorations, 
full-arch restorations…). Fixed prostheses often last longer 
and have fewer complications than overdentures (10).

In a recent systematic review published by Cheng et al.,  
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a total of 386 single implants (189 immediately loaded 
and 197 conventionally loaded) were included. The mean 
difference in MBL was 0.03 mm at 1 year and −0.01 mm 
2 years of follow-up. No significant differences were 
found between both loading implant protocols (7). Similar 
results were obtained in the meta-analysis performed by 
Chen et al. A total of 3,746 implants were placed. MBL 
ranged from −1.32 to 0 mm in the IL protocol group 
and from −1.25 to −0.10 mm in the CL protocol group. 
The result showed no statistically significant difference 
in crestal bone loss (P=0.645) (13). The studies reviewed 
by Moraschini et al. also found no significant differences 
in MBL when comparing IL (0.4 to 1.31 mm) vs. CL 
protocols (0.68 to 1.2 mm) (P=0.24) (14). In the same way, 
Benic et al. also did not find significant differences in MBL 
in 7 of the 10 randomized clinical trials (RCTs) included 
in their review comparing both loading protocols after  
one year of follow up. Again, no statistical differences were 
found after 2, 3 and 5 years of loading (3). 

The meta-analysis reported by Suarez et al. included 
321 immediately loaded implants and 192 conventionally 
loaded implants. The mean difference in MBL between IL 
and CL was −0.09 mm, favorable to the IL group without 
statistically significant (P=0.33). The funnel plot showed 
asymmetric distributions, indicating the possibility of 
publication bias. Because most articles did not present 
significant differences, the funnel plot results are not 
representative (15). In a similar way, the meta-analysis 
performed by Sanz-Sánchez et al., obtained a higher MBL 
with statistically significant differences in the CL protocol 
when compared with the IL protocol in those studies that 
included fixed implant-supported restorations (11). 

For some authors, despite the high survival rate (95–
100%) of the implants, the heterogeneity of the studies does 
not allow to establish a strong conclusion (2).

MBL in removable prostheses (overdentures)

Implant retained overdentures are removable prosthesis 
that are widely used, especially in edentulous patients with 
severe alveolar resorption, loss of soft tissues support and 
difficulty in maintaining adequate oral hygiene (16). 

Although CL protocol has been performed in most of 
the studies, IL has also begun to be performed on implant-
retained overdentures. This protocol has been shown to 
be a successful treatment option. However, the benefits 
associated with each loading protocol are still unclear, 
especially in older edentulous patients, who are the main 

carriers of implant-retained overdentures. Several factors 
may compromise the osseointegration process in these 
patients, such as systemic diseases, bone quality, degree of 
atrophy, etc.

Schuster et al.  reported a recent RCT in which 
20 patients received two mandibular implants to be 
rehabilitated with implant-retained overdentures. The 
loading protocol (CL or IL) was randomized and MBL was 
analyzed. No statistically significant differences were found 
in MBL between groups after 1-year follow-up (P>0.05). 
The mean MBL for the conventional and IL group was 
similar, about −0.05 mm (17). The results of this study 
agreed with some systematic reviews. In the meta-analysis 
performed by Sanz-Sánchez et al., no significant differences 
were found between IL and CL in implants rehabilitated 
with overdentures (11). In a recent systematic review 
published by Borges et al., a total of 841 participants and 
1,874 implants were included. The study group was formed 
by implants loaded immediately or early (1,046 implants), 
and the control group by those placed conventionally  
(780 implants). Different overdenture designs and 
attachments were included and evaluated. The MBL means 
in implants installed with IL protocol or EL protocol were 
similar to those implants installed with CL protocol at 
6, 12, 24 and 36 months of follow up. In this systematic 
review, no significant differences were found in the analysis 
of MBL in any of the loading protocols, demonstrating 
similar success and survival rates (6). These results are also 
in concordance with those obtained in the systematic review 
reported by Sanda et al., who concluded that there were no 
significant differences in MBL around implants supporting 
overdentures, independently of the loading protocol (18).

However, different results have been published in the 
literature. Ma et al. studied a cohort of 106 patients with 
mandibular implant-retained overdentures. The participants 
were randomly divided into three groups according to the 
loading protocol (IL, EL, CL). In contrast to the previous 
mentioned studies, there was a higher MBL with the IL 
protocol, which was statistically significant compared 
with the EL and CL protocols during the first year. The 
IL group (0.48±0.62 mm) also showed a higher MBL at  
10 years follow-up of the study (8). In the RCT performed 
by Elsyad et al., the IL group was also associated with more 
marginal bone resorption when compared with CL of 
implants after 3 years (19). 

Yet, in other studies, mesial and distal MBL increased 
in cases where implant loading was delayed (1). In the 
systematic review performed by Sommer et al., a total of 
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2,336 implants supporting fixed prostheses and removable 
prostheses were reviewed and differences in MBL were 
found when comparing loading protocols. The results of 
the meta-analysis showed a mean MBL of 0.457 mm for IL, 
0.390 mm for immediate non occlusal loading, 0.488 mm 
for EL (>2 days to <3 months) and 0.852 mm for CL. CL 
showed a significantly higher MBL than the other loading 
protocols (12).

In the research conducted by Kutkut et al., MBL 
was also compared between IL and CL for mandibular 
implant-retained overdentures. Twenty patients were 
randomly divided into IL or CL protocol. There were 
significant changes in bone level between baseline 
and 12 months for the IL (0.65±1.69) and CL groups 
(−1.33±1.473) (P=0.009) (20).

In the meta-analysis conducted by Esposito et al. in 
2013, a total of nine articles were analyzed, comparing 
MBL in immediately and conventionally loaded implants. 
Rehabilitations in fixed and removable prostheses were 
included. The result of the meta-analysis determined 
reduced bone loss associated with immediately loaded 
implants (−0.10 mm) (P=0.03). Nevertheless, authors 
consider that quality of the evidence as very low due to high 
and unclear risk of bias of selected studies and reports that 
the small difference in MBL between protocols may not be 
clinically important (5).

According to the results of the literature review, the 
success and survival rates of dental implants loaded 
immediately or conventionally are similar. Overall, there 
was no significant evidence of a clinically important 
difference concerning implant failure and MBL associated 
with different implant loading protocols. 

The application of the IL protocol is a reasonable 
alternative to the CL protocol. In addition, it would reduce 
treatment time, which could increase patient satisfaction. 
Still, the use of the IL protocol is still not explored enough 
in patients with implant-retained overdentures. Moreover, 
the results of the literature in relation to implant-retained 
removable prostheses are more heterogeneous. Therefore, 
more comparisons between IL and CL are needed.

Other factors that could affect MBL should also be 
considered in order to compare future studies outcomes. 
For instance, authors discuss if immediately loaded implants 
should have occlusion. A recent meta-analysis suggests that 
immediately occlusally loaded implants and immediately 
non-occlusally loaded implants are not associated with 
clinical outcomes in terms of MBL. Non-occlusally loaded 
implants are considered those implants that are immediately 

rehabilitated with provisional restorations without occlusal 
contacts with the opposing dentition, preventing centric or 
lateral excursions to ensure an appropriate healing although 
pressure from soft tissues cannot be avoided. The absence 
of excessive implant micromobility is considered absolutely 
necessary for osseointegration. A micromovement of more 
than 100 μm is sufficient to compromise osseointegration 
with fibrous encapsulation formation (5,7).

There are several types of dental implants, with 
different macrostructure and microstructure and different 
designs. In some systematic reviews, such as that of 
Esposito et al, the type of implant is analyzed. More 
studies are needed to determine if the implant design is 
responsible for the MBL (5).

Another factor that should be considered and differs 
among the studies is the surgical technique. No significant 
differences were found between IL and CL in flap surgery 
although differences were found between both protocols in 
flapless surgeries (13). 

In relation to overdenture rehabilitations, the type 
of attachment selected should be considered (Locator, 
Equator, magnetic, bar and ball). Some studies have 
compared IL and CL protocols and the association between 
MBL and with the type of attachment selected. In the study 
of Ma et al., there were no statistically significant differences 
between the different overdenture attachments at year 5 (8).

Only studies published in English were included in this 
review, which could be considered a possible limitation 
for this study. Moreover, more RCTs should be performed 
including more sample size and long term follow up. 
Furthermore, future studies should use standardized 
methodology (surgical technique, measurement of bone 
loss, etc.) to determine the MBL comparing IL and CL 
protocols.

Summary

The International Team for Implantology, have recently 
recommended three different loading protocols defined 
as conventional, early and immediate. The CL protocol 
dictates to wait before loading the implant for a period 
of osseointegration ranging from 3–4 to 6–8 months for 
implants placed in the mandible or in the maxillary bone 
respectively. In the immediate protocol, the implants must 
be loaded in less than one week after surgery.

MBL has been used in literature as an important tool 
for the evaluation of success rates on implants, accepting a 
maximum bone resorption of 1.5 mm during the first year 
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and 0.2 mm annually.
According to the results of the literature review, the 

success and survival rates of dental implants loaded 
immediately or conventionally are similar. The application 
of the IL protocol is a reasonable alternative to the CL 
protocol. Overall, there is not significant evidence of a 
clinically important difference concerning implant failure 
and MBL associated with different implant loading 
protocols. 

More RCTs should be performed including more sample 
size and long-term follow-up. Furthermore, future studies 
should use standardized methodology to determine the 
MBL comparing IL and CL protocols.
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