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Abstract
The aim of this study was to compare the marginal bone loss around two types of implant system 
surfaces, Astra tech EV, and Neoss Proactive, after immediate implantation with simultaneous 
grafting. An outcome study of 84 immediate implants that have been performed in the same 
treatment settings, with simultaneous grafting, 2-stage approach, and restored 4 months to 6 
months later to compare the Marginal Bone Loss (MBL) in the two different implant systems, 
Astra tech EV (group 1) and neoss proactive (group 2). Total number 84 implants were included, 
of which 45 were Astra tech EV and 39 were Neoss implants. Both were compared by the periapical 
radiographs taken up to 10 months post implant placement, in addition to the clinical correlated 
documentation. All the patients were aged 30 years-56 years old, healthy, with good oral hygiene, 
and with no significant smoking habits. The grading of the radiographic outcomes was recorded as 
0, 1, and 2. The grade 0 represented no crestal bone loss, 1=MBL to 1 mm, and 2=MBL of 1 mm to 2 
mm. It was found that no statistically significant difference between group 1 and 2, neither between 
the location of implants in the oral cavity, P>0.05. Hence, the technique of immediate implantation 
with simultaneous bone grafting showed predictable marginal bone behavior with no difference 
between using the two implant systems included in the study neither the location of the procedure 
in the oral cavity.
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Introduction
In implantology practice, dealing with variable implant cases is a usual day to day event. One 

of the techniques that are preferred by the patients is Immediate Implant Surgical placement (IIS), 
which has some obvious advantages of reducing the treatment time, cost, surgical interventions, 
and the number of chair visits [1]. On the contrary, it is considered to be more technique sensitive, 
requires expertise, and possess more difficulty when compared to standard implant placement. The 
difficulty is represented in the atraumatic exodontia to preserve the bony plates, placing the implant 
in the proper position, achieving primary stability, reconstructing the defects, flap management, and 
the case selection criteria [2]. The behavior of marginal bone with IIS is well known in implantology. 
However, the situation of healing might differ if the implant surface is exposed directly to bone graft. 
Hence, the advanced research to improve the implant surface materials and hydrophilicity [3]. Astra 
tech EV implants (Dentsply Sirona) in group 1, is known to have an implant surface of sandblasted 
and fluoride ion treatment, while Neoss implants (Proactive, Harrogate, England) in group 2, is 
known to be treated by multi-staged blasting, etching, and electro-wetting hydrophilic surface 
treatment [4]. The expertise in implant surgery is the sum of an operator experience, supporting 
staff, and a well-prepared dental clinic. The consistency of doing so will provide more predictable 
results. The difference in implant design (straight or tapered) was not found to be a significant 
determinant factor to keep marginal bone level [5]. However, placing the immediate implant at 
a subcrestal level was found to have less amount of peri-implant marginal bone remodeling and 
hence all the cases in our study were placed with the same protocol, at an equicrestal level [6]. The 
differences in implant neck design has been studied and found to have predictable success rate, 
especially in micro threads roughened necks over extremely polished implant necks [7,8]. The aim 
of the study is to compare the surgical procedure outcomes using two different implant surface 
systems to examine if the crestal bone regeneration differs between them, Astra tech EV and Neoss 
proactive implants.
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Materials and Methods
After achieving the ethical approval of the institute research 

board, and following the Helsiniki ethical declaration research 
guidelines, a chart review of all the immediate implant cases that 
were conducted during the last three years (2017-2019), in the same 
operatory setting was conducted. A total of 55 patients that met the 
inclusion criteria whom received a total of 89 implants were included. 
All the cases have had a complete medical file, healthy patients, and 
30 years to 56 years old age group, non to occasional smokers, not 
suffering from any metabolic illnesses, with fair oral hygiene, and 
had the extraction needed due to non-restorable or poor peridontally 
stated teeth. The entire implants diameter was between 3.5 mm to 4.5 
mm. All the cases have been done by the same operator, and the after 
the sockets bony plates were found to be intact except of 2 mm to 3 
mm of buccal vertical loss that were grafted simultaneously and the 
flap was coronally advanced and sutured. A periapical radiograph was 
taken immediately after the procedure and later on until 10 months 
postoperatively.

A total of 89 implants were evaluated, 45 of which included in 
group 1 (Astra tech EV, Dentsply Sirona, implant system), while 39 
into group 2 (Neoss Proactive implant system, Harrogate, UK).

All the pertinent information was collected, the location, 
the gender, the timing, the periapical radiographic images were 
downloaded, and the chart notes were carefully followed for any 
untoward events up to 10 months postoperatively. The differences 
in bone behavior were recorded by giving grades 0, 1, and 2. The 
grade 0=no MBL, 1=MBL up to 1 mm, while grade 2=MBL from 1 
mm to 2 mm, as evaluated by comparing the periapical radiographs 
postoperatively and 10 months in later follow up appointments. All 
the cases were performed using the 2-stage technique, had the final 
restoration 4 to 5 after the implant placement, and were in function 
for another 4 months to 6 months (Figure 1). The data were compared 
and analyzed using the SPSS software version 23.0.

Results
While comparing the 45 Astra techs EV and the 39 Neoss implant 

subgroups using the SPSS version 23.0, the descriptive data was 
analyzed by using crosstabs, normality test, and non-parametric test 
(Mann-Whitney test). The result showed that the data is not following 
a normal distribution and no significant difference was found between 
the subgroups neither at the different location in the oral cavity, P 
value >0.05. All the cases showed MBL ranged from 0-1 grading up 
to 10-months post implant placement and functioning regardless of 
the type of implant or the location in the oral cavity (Table 1 and 2) 
(Figure 2). Concurrently, two implants of Neoss implants had some 
MBL of grade 2 with no significant difference.

Discussion
Immediate implantation has been always an area of interest to 

patients as well as to the operators. It occupies lots of advantages, 
such as reducing the surgical interventions, the number of visits, and 
still proves to have a high success rate. The drawbacks are known 
to be technique sensitive dental exodontia, more difficult implant 
placement, high chances of low torque insertion, will usually requires 
grafting skills, and recommended to be performed by expert hands, 
especially at the molar sites. However, careful surgical technique and 
case assessment can provide predictable outcomes [9]. Currently 
more literature is supporting the technique and advocating the use 

of Resonance Frequency Analysis (RFA) to analyze the implant 
stability for the chance of immediate loading as well [10]. MBL has 
been discussed in the literature and was found to be multi factorial. 
However, within a 1 year duration the amount of MBL was found to 
be 0.8 mm ± 0.5 mm [11,12]. The thicker the peri-implant soft tissue 
was found to be favoring better marginal bone preservation when 
compared to a thinner tissue [13].

The internal implant connection is defined as the area between 
the implant abutment and the fixture. It was found that MBL has 
better behavior when internal connection is used when compared 
to external connection and that is mainly related to the platform 
switching concept, which is internal in both implant systems of 
our study [14]. The diameter of the implant was found to be of no 
significant factor as well, and hence all the implants in our study 
ranged from 3.5 mm to 4.5 mm [15]. The factor of ultra light wide 
implant diameter’s effect on marginal bone loss has been studied 
and revealed no significant result as well [16]. Which might proof 
that other factor than the implant wider diameter can mainly affects 
MBL such as the hydrophilic implant surface [17]. The marginal 
bone behavior might differ in case of the application of guided bone 
regeneration. As much as MBL is anticipated to be 0.7 mm ± 0.7 
mm, a bone gain was noticed to cover up the margins of the implant 
fixture that was noticed in number of locations while the second stage 
surgical procedures in our study [18].

All the teeth that required exodontia for the immediate 
implantation post operatively were due to periodontal or endodontic 
disease process. On a histological study that took place on a canine 
model, the results of immediate implantation on these sockets 
when compared to the non-diseased sockets were insignificant 

Figure 1: The figure illustrates the fixture in position and the proximal 
marginal bone level.

Figure 2: The figure shows the distribution of the MBL in different implant 
location in the oral cavity.
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[19]. The technique of immediate implantation in infected sockets 
after thorough debridement and irrigation was advocated as well 
in another systematic review and meta-analysis project, were MBL, 
probing depth, and modified bleeding index showed predictable 
outcomes [20]. MBL has been compared between immediate and 
conventional loading protocols in mandibular over dentures. The 
Meta-analysis result of the study found that no significant difference 
was present between the two protocols, which might suggest that 
patients’ self-care-factor can be of prime estimate to the success of 
implant rehabilitation [21]. The predictability of titling the implants 
to support fixed partial or complete dentures has been studied. The 
result after one-year of function revealed MBL ranging from 0.34 mm 
to 1.14 mm, which is similar to other studies including the MBL found 
in our trial. However, further long-term experiments are needed to 
evaluate the titled implants fate in longer terms [22].

Conclusion
Considering the limitation of the study, the technique of immediate 

implantation with simultaneous grafting and reconstruction of lost 
alveolar bone showed promising and predictable success without any 
difference between using the two different implant surface-systems in 
our study. Two cases of Neoss implant had MBL of grade two that had 
no significant difference in our sample. Further long-term follow ups, 
on larger sample, are needed to evaluate the behavior after prolonged 
functioning and controlling the patients’ factors.
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