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In order to overcome, on one hand, extensive bone grafting procedure
and, on the other hand, a long period after surgery without any kind of
prosthesis the all-on-four® concept was introduced by Paulo Malo. This
involves a single-unite full-arch fixed provisional prosthesis supported by
four implants, two anterior upright and two tilted posterior implants, and is
used with immediate loading. Since it was introduced there has been
increasing number of implant systems supporting this concept especially
when it comes to implants’ macro design and corresponding prosthetic
components.

The aim of this research was to comparatively evaluate the outcome of all-
on-four® concept between four commercially available implant systems.

The research included 40 patients separated into 4 groups. Each
group was assigned with different implant system and following were
used: Nobel Replace Select (Nobel Biocare), NobelActive (Nobel
Biocare), BlueSKY (Bredent) and SuperLine (Dentium). All patient
received an all-acrylic resign, screw-retained interim prostheses within 48
hours after surgery and a permanent one, composed of 12 acrylic resign
teeth units with a metal framework, 6 months later. The patients were
assessed clinically and radiographically at implant placement, and at 6-,
12-, 24- and 36-month follow up examinations. Treatment overcome
measures included the following parameters: implant survival rate,
prosthesis success and marginal bone level changes. (Fig 1)

Implant survival was evaluated based on Albrektsson criteria
complemented with additional ones according to Maló Clinic Survival
Criteria: implant fulfilled its intended function as support for
reconstruction (the potential existence of a sleeping implant was
considered a failure), good aesthetic outcome in the rehabilitation
(classified as the absence of aesthetic complaints from the patient or
prosthodontist) and construction of an implant-supported fixed prosthesis
that provided patient comfort and good hygiene maintenance (classified
as the absence of comfort and hygiene complaints from the patient).

Prosthesis survival was based on function, with prosthesis removal
classified as failure. Fractures of provisional restorations were not taken
into consideration.

Periapical radiographs were made using the parallel technique with
film holder. The reference point for the reading was the horizontal implant
interface for the axial implants and the orthogonal interface for the tilted
implants between implant and abutment. Marginal bone level was
measured from this reference point to the first contact between implant
and bone. The measurements were performed on the mesial and distal
sites, and average values were calculated.

Related to implant survival rate there was only one implant that did
not comply with the criterion of no signs of persistent infection and
classified as failures (Nobel Replace Select Tapered). Among other
groups there were no failures during follow-up period. There was no
significant difference between groups. The results are presented in Fig 2.
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Fig 1. Surgical procedure for application of the All-on-4® concept with “sausage 
technique” for horizontal ridge augmentation. 

Fig 2. Survival rates for different implant systems implemented in All-on-4® concept.

The mean marginal bone loss was not significantly difference
between evaluated implant systems at selected time points.
Furthermore, bone loss was not significantly different between straight
and tilted implants regardless of the included implant system. However,
the mean bone loss between 6 and 36 months was statistically
significant irrespective implant system. Marginal bone loss measures
at different time points were presented in Fig 4.

Prosthesis survival was 100% and all structures were still
functional, although signs of abrasion and acrylic discoloration were
present. Representative case is preseted in Fig 3.

Fig 3. Panoramic radiograph after 3 years of follow-up, showing a stability og
crestal bone level.

Fig 4. mean marginal bone loss of evaluated implant 
systems at different time points

Within the limits of the present research, it seems that all-on-four®
concept is viable irrespective of investigated implant systems. Indirectly,
it may be concluded that the implants’ macro design supporting good
primary stability are comparable alternative to system with which all-on-
four concept was originally introduced.


