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ARTICLE INFO  ABSTRACT 
 

Introduction: Decreasing the time needed for osseointegration has always been a big challenge 
for modern implantodontists. The main factor which helps to decrease thetime needed for 
osseointegrationis the developed surfaces being used, as well as their microstructures, in relation 
to their osseoinductive properties. The aim of this work is to clinically evaluate the 
osseointegration of the implants when using ananodized surfaces in humans, following a 45 days-
period of osseointegration. Methodology:  Forty-Five implants were placed in different kinds of 
bones, according to the technique recommendedby the manufacturer. Those implants were 
openedafter 45 days of osseointegration. The success of evaluationwas made through assessing 
the counter torque resistance of 25 Ncm. The implants which could with stand the applied torque 
were considered osseointegrated. Results:  Of the forty-five implants made in different kindsof 
bones, only four failed to present osseointegration, resulting in a success rate of 91.11 %. 
Conclusions: With this methodology it was possible to conclude that anodized surface implants 
present primary osseointegration after 45 days of healing, after which they can function normally. 
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INTRODUCTION 
 
Implants macro, micro and Nano geometry had been evolved 
meaningly since the protocol proposed by Bränemark(1) for treatment 
full arch edentulism, with machined implants. Nowadays, depending 
on the bone density and the technique for its instrumentation, we no 
longer need to place implants and wait from 3 to 4 months in the 
mandibular treatment and 6 months for maxillary treatment to ensure 
osseointegration, depending also on the primary stability of the 
implants (Albrekson et al., 1981; Elias, 2010; Albreksson, 2008). 
Implants Surfaces can accelerate osseointegration process. The 
morphology, topography, surface roughness, chemical composition, 
surface energy, and chemical potential of the implant surface have 
significant influence on the reactions of bone tissue  

 
 
 
(Elias, 210; Albreksson, 2000; Albrektsson, 2004; Albrektsson, 2004; 
Esposito, 2005). It has been proved that a surface roughness of up to 
0.5 µm is necessary for fibroblast adhesion, while a roughness 
ranging from 0,5 to 2,0 µm allows for osteoblast adhesion (Joos, 
2006; Inonue, 1987).  As technology have been developing these 
special surfaces, the time needed for osseointegration have 
diminished, but without decreasing the success rate. To ensure the 
migration of osseogenic cells to the implant surface, fibrin retention 
must occur (Kunrath, 2020). To ensure fibrin retention, several 
texturization techniques may be utilized, such as etching, etching 
followed by acid texturing, acid texturing associated with fluorine 
deposition and anodization (Esposito, 2005; Testori, 1997). Further, 
anodization is another important factor for faster osseointegration 
because it incorporates C and P ions on the implant surface 
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(Albreksson, 2000; Albrektsson, 2004; Ferguson 
2008; Guehennec et al. 2008; Schliephake, 2006
Surface Actives® implants, produced by Conexão
Brazil), is an example of implant that utilize an surface anodization 
treatment. This treatment produces a roughness of 1,26 µm
2013), and allows the incorporation of Ca and P 
Bathamarco, 2004). In a recent study, the structure of the Vulcan 
Actives’ surface was compared to that of TiUnite via electron 
microscopy. They evaluated that the two implants had similar 
roughness, nevertheless the treatment area obtain
Actives surface was significantly higher (Rosa, 2013
had demonstrated excellent clinical results with anodized surface 
implants, placed in immediate or late load protocol
2017; Calandriello, 2011; Degidi, 2012). One study submitted a 
counter-torque 25Ncm after 60 days of osseointegration in humans in 
implantswith anodized surface (Vulcano Actives 
de Próteses), with a survival rate of 97,7%
suggesting that the osseointegration period could be shorter then.
study aims to clinically assess the level of osseointegration of 
anodized surfaces (Vulcano Actives® - Conexão Sistema de Prótese 
Arujá/SP-Brazil) implants 45 days after their placement in human 
patients. 

 

MATERIALS AND METHODS
 
Ethical Approvals: All participants have read and signed an informed 
consent form. The use of human subjects in this study has been 
reviewed and approved by the Ethics Committee of 
UNOESC/Joaçaba-SC, protocol number 071/2008.
 
Selection of patients and number of implants:
made among patients attending the post-graduations clinic at 
UNOESC, Joaçaba/SC and SOEBRÁS Passo Fundo/RS, requiring 
implant rehabilitation of up to a maximum of 3
hemi-arch, with age 18 older at least, without any systemic problems 
that could contraindicate implant rehabilitation, non
cases that not required bone grafts, without immediate load were 
selected.  All patients were asked to read and accept the terms of the 
research agreement.  
 
Pre-operatory preparation: Patients were evaluated clinically and 
through imaging (X-ray and tomography), and plaster models were 
made. A final diagnosis was then made to determine the number and 
position of implants to be placed. The patients’ systemic condition 
was evaluated by blood tests, including complete blood count and 
fasting glucose. Two grams of amoxicillin were administered orally 1 
hour before the surgical procedure, and the patients
with chlorhexidine digluconate 0.12% twice a day, beginning one day 
before the surgery. Patients who were allergic to penicillin were 
medicated with clindamycin 600 mg one hour before surgery. Post
surgery, Paracetamol 750mg was administered ev
hours for pain control. Patients continued to rinse with chlorhexidine 
digluconate 0.12% twice a day for seven days after the procedure, as 
prescribed. Patients were instructed to put ice bags on the local of the 
surgery, and to have soft meals within the next 7 days after the 
procedures. Oral hygiene was made carefully, with extra soft teeth 
brushes, regarding the surgery area, where the chlorhexidine was been 
applied in order to biofilm control. After 10 days the sutures were 
removed. 
 
Surgical technique:  The implants Connection AR (Figure 1) with 
Vulcano Surfaces (Figure 2) were selected on a case
determined by recommendations according to the length, thickness, 
and type of connection. The bone instrumentation techniq
performed as recommended by the manufacturer. The implant 
placement data, including positioning, bone quality, and insertion 
torque, were noted on the patient’s prontuary. 
 
Assessment: After a 45 days period, second surgeries were performed 
to asses the submerged implants.  
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The implants Connection AR (Figure 1) with 
Vulcano Surfaces (Figure 2) were selected on a case-by-case basis, as 
determined by recommendations according to the length, thickness, 
and type of connection. The bone instrumentation technique was 
performed as recommended by the manufacturer. The implant 
placement data, including positioning, bone quality, and insertion 

After a 45 days period, second surgeries were performed 

Figure 1. Connection AR, Conexão( São Paulo, SP/ Brazil)

Figure  2. Vulcano Activessurface (magnification 5.000x)

 

Figure 3. Number of implants considering the location of the 
installation

During this procedure, a counter torque test was performed to assess 
the osseointegration by utilizing a ratchet extender to place the 
implants. The ratchet used in the procedure was a prosthetic ratchet 
made by Conexão Sistema de Próteses® (São Paulo, SP/Brazil). The 
implants were submitted to a counter torque of 25 N/cm.
implants that did not withstand the counter torque test were removed 
and replaced at this moment, but counted as failure. The implants that 
remained stable were rehabilitated 15 days after these procedures.
 

RESULTS 
 
From January 2009 to July 2009, 45implants Connection ARs  
Vulcano Actives® surfaces were placed over the course of the study 
in 32 patients. The distribution of the implant locations is given in 
Table 1.  
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Table 1. Description of the 45 implants installed according to the 
size, primary stability, bone type and implant installation location 

and results after 45 days of osseointegration 
 

Implant Diameter and 
lenght 

Initial torque Bone type /  
Region 

Result 

1  3.75 X10 40 Ncm III / 26 Success 
2 3.75 X10 35 Ncm III / 36 Success 
3 3.75 X 10 60 Ncm II/ 44 Success 
4 4.0 X 11.5 80 Ncm II/ 36 Success 
5 3.75 X 10 45 Ncm II/ 25 Success 
6 3.75 X10 60 Ncm III / 44 Success 
7 4.0 X 10 40 Ncm III / 15 Success 
8 4.0 X 10 40 Ncm III / 16 Success 
9 4.0 X 10 60 Ncm II/ 46 Success 
10 4.0 X 11.5 60 Ncm II/ 45 Success 
11 3.75 X 10 30Ncm II/ 35 Success 
12 3.75 X 10 60 Ncm II/ 36 Success 
13 3.75 X11.5 40 Ncm III / 14 Success 
14 4.0 X 10 15 Ncm IV/ 26 Failure 
15 3.75 X 10 10 Ncm IV/ 16 Failure 
16 3.75X 11.5 15 Ncm IV/ 15 Failure 
17 3.75 X 11.5 50 Ncm IV/ 24 Success 
18 3.75 X 11.5 80 Ncm II/ 36 Success 
19 4.0 X 11.5 40 Ncm II/ 36 Success 
20 4.0 X 11.5 80 Ncm I / 35 Success 
21 3.75 X10 25 Ncm III / 14 Failure 
22 3.75 X10 70 Ncm III / 25 Success 
23 3.75 X11.5 40 Ncm III / 24 Success 
24 4.0 X 11.5 40 Ncm II/ 36 Success 
25 4.0 X 11.5 25 Ncm III / 46 Success 
26 3.75 X 10 50 Ncm II/ 36 Success 
27 4.0 X 11.5 50 Ncm II/ 37 Success 
28 3.75 X 10 70 Ncm II/ 34 Success 
29 3.75 X 13 80 Ncm II/ 36 Success 
30 3.75 X 10 60 Ncm III / 16 Success 
31 3.75 X 11.5 50 Ncm III / 25 Success 
32 3.75 X 15 80 Ncm I/ 46 Success 
33 3.75 X 10 60 Ncm II/ 14 Success 
34 3.75 X 11.5 40 Ncm III / 26 Success 
35 3.75 X 10 50 Ncm II/ 36 Success 
36 3.75 X 10 40 Ncm II/ 36 Success 
37 3.75 X 10 50 Ncm II/35 Success 
38 3.75 X 10 60 Ncm II/36 Success 
39 3.75 X 10 60 Ncm II/46 Success 
40 3.75 X 11.5 30 Ncm III/26 Success 
41 3.75 X 13 30 Ncm III/25 Success 
42 3.75 X 11.5 80 Ncm I / 36 Success 
43 3.75 X 11.5 40 Ncm III/14 Success 
44 3.75 X 10 60 Ncm II/45 Success 
45 3.75 X 10 30 Ncm II/45 Success 

 

Table 2. Implants installed in accordance with bone quality and 
the respective success rate 

 

Bone quality Number of implants Failed implants % of success 
Type I 03 0 100 
Type II 22 0 100 
Type III 16 1 93.75 
Type IV 4 3 25 

 
Table 3. Implants installed in accordance with primary stability 

and the respective success rate 
 

 

Initial torque (Ncm) Number of  
implants 

Failed 
 implants 

% of success 

10 to 25 05 4 20 
30 to 55 22 0 100 
60 to 80 18 0 100 

 
 

Of the 45 implant placed, only four failed, did not resist the 25N/cm 
counter torque, with an overall 91.11% success rate, according to the 
proposed methodology. Bone quality and primary stability measured 
by Initial torque, which are two of the main factors that influence the 
success of osseointegration, are demonstrated in Tables 2 and 3, 
respectively, with the success rate of each, whereas Figure 3 shows 
the number of implants placed on each region. 

DISCUSSION 
 

The implant surface is the key to improve the quality and speed of 
osseointegration (Albrekson, 1981; Elias, 2010; Albreksson, 2000). 
As said before, the Vulcano Actives treatment produces a roughness 
of 1.26 µm, yielding a surface with nanometric features (Rosa, 2013); 
moreover, its shape decreases the surface energy and increases the 
wettability capacity, improving the contact between the bone and the 
implant by 10% compared to the surfaces obtained by double acid 
treatment (Degidi, 2012). This topography is associated with the 
incorporation of calcium and phosphate ions; in addition to improving 
the bone/implant contact, it brings about faster results and diminishes 
osseointegration time. Thus, we can characterize this surface as being 
bioactive and having medium roughness (Bathamarco, 2004; Elias, 
2009; Shibli, 2007). These characteristics may have influenced the 
results obtained in our study. Initially, hydroxyapatite and titanium 
etchings were tested to increase bone to implant contact (BIC) area 
(Karabuda, 1999). Acid conditioning was also used to create 
roughness in the implants surface and with that, to increase the 
bone/implant contact area (Testori, 2001). The difference in 
texturization is directly responsible for the cell behavior on the 
implant surface (Joos, 2006). It influences not only the quality and the 
quantity of new bone formed in contact with the implant but also the 
speed of both bone formation and implant binding(24).  
 
The main factors that allow for faster osseointegration are the Nano-
topography of the surfaces and the chemical modification resulted 
from the incorporation of calcium and phosphate ions (Albreksson, 
2000; Albrektsson, 2004; Albrektsson, 2005).  Albrekson et al. (2004) 

stated that moderate roughness presented little or statistically 
insignificant advantages and that the anticipated performance should 
originate from the bioactive surfaces. Superficial changes with 
bisphosphonates and collagen seem to precociously reinforce peri-
implant bone formation (Ferguson, 2008; Guehennec, 2008; 
Schliephake, 2006), and they improve bone repair in the first 5 weeks 
(Stmad, 2008). To diminish osseointegration period, thus altering the 
biological behavior of implant, it is necessary to maintain the implant 
in an isotonic surface to eliminate the titanium oxide layer. 
Maintaining both the implant and those surfaces bio-activated by 
bisphosphonates in an isotonic solution in animals presented 
significant differences in either the quantity of bone formed and the 
percentage of bone/implant contact (Vicente, 2006).  
 
When compared to implants treated with etching and acid 
conditioning placed in rabbits’ tibias, the anodized surfaces as 
Vulcano Actives showed a smaller contact angle between the bone 
and the implant, and they required a greater removal torque after 12 
weeks of osseointegration (Elias, 2008).  There are many studies in 
the relevant literature on animals that address the aspect of time of 
osseointegration on bioactive surfaces (Marin, 2008; Guehennec, 
2008; Schwarz, 2007; Schliephake, 2009; Schliephake, 2009; Lai, 
2009), but there are few studiesin humans defining the necessary 
period of time needed before loadingthese implants (Albreksson, 
2000). In humans, two months after implant placement, the 
Vulvanosurface presented greater bone/implant contact than 
machined surface implants. When subjected to counter-torque in 
humans after 60 days, 97.7% implants survived a 25N/cm counter-
torque regardless of primary stability and bone quality. In the present 
study implants with Vulcane Actives were subjected to 25 N/cm 
counter-torque after 45 days in order to verify the secondary stability 
(osseointegration). The insertion torque of the prosthetic abutment 
recommended by the manufacter is 20 N/cm. Because the test was 
done with 25 N/cm, it was possible to initiate the prosthetic 
procedures following the manufacturer’s instructions after that.  
 
Despite only making assessments during the reopening procedure, no 
implants were lost during the prosthetic rehabilitation. Secondary 
stability in 45 days was obtained in implants installed in bone type I, 
II and III and they presented primary stability greater than 25N/cm. 
The 4 implants without these requirements suffered movement in the 
counter torque application and were considered failures.All implants 
considered lost resisted a torque of 20 N/cm, only presenting mobility 
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when the torque meter was near 25 N/cm.  After presenting mobility, 
they were removed and a new implant was placed in the same site, 
and waited for another 60 days to reopening. After this period, they 
all presented osseointegration and were submitted to conventional 
prosthetic procedures, but were counted as failures on the study. We 
believe this methodology allows the clinician to safely 
restoreVulcano Active implants after 45 days of osseointegration, 
when they present primary stability higher than 25 N/cm and are not 
placed in type IV bone. In situations where the primary stability of 
implants were lower than 25N/cm or bone quality is type IV we 
suggest to wait at least 60 days submerged before rehabilitation. 

 

CONCLUSIONS 
 
Within the limitations of this study, we can conclude that the 
osseointegration period of 45 days for theVulcano Active surface 
implants can be stated, but the bone quality and the level of primary 
stability are fundamental for the success within this period of 
osseointegration. 
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