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Background 
There has not been published any study evaluating the success rate of OKTAGON® dental implants so far. 

Aim  
To retrospectively evaluate the medium-term success rate loss of OKTAGON® dental implants used in a 
routine practice. 

Introduction  

The replacement for lost teeth by dental implants is a standard treatment in today’s dentistry. Its success 
rate and a long-term stability are high. The definition of success in dental implantology has developed. At 
the beginning, the defining criteria were the absence of subjective difficulties and mobility of the implant. 
Until today, the criteria defined by Albreksson in 1986 have been accepted (implant is  immobile, there is 
no radiolucency in RTG, after the first year of loading the annual bone loss does not exceed 0.2 mm, the 
patient is subjectively without difficulties) [1]. In 2007, The International Congress of Oral Implantologists 
(ICOI) at Pisa Consensus Conference defined a 4-grade ICOI Pisa Implant Quality of Health Scale (ICOI-
IQHS) [2].  According to clinical, radiological and subjective signs, it divides implants into 4 categories: 
success, satisfactory survival, compromised survival and failure (Table 1). 

Table no. 1: ICOI Pisa Implant Quality of Health Scale (2) 

Implant Quality Scale Group Clinical Conditions 

I. Success (optimum health) a) No pain or tenderness upon function 
b) No mobility 
c)<2 mm radiographic bone loss from initial surgery 
d) No exudates history 

II. Satisfactory survival a) No pain on function 
b)  No mobility 
c) 2–4 mm radiographic bone loss 
d) No exudates history 

III. Compromised survival a) May have sensitivity on function 
b) No mobility 
c) Radiographic bone loss 4 mm (less than 1/2 of implant body) 
d) Probing depth 7 mm 
e) May have exudates history 

IV. Failure (clinical or absolute failure) Any of the following: 
  a) Pain on function 
  b) Mobility 
  c) Radiographic bone loss> 1/2 length of implant 
  d) Uncontrolled exudates 
  e) No longer in mouth 



 

The aim of the retrospective cohort study was to evaluate the medium-term success rate (3-5 years) and 
the loss of the marginal bone of OKTAGON® Tissue Level (TL) implants (DRS International GmbH, 
Langenfeld, Germany). These are titanium screw type implants with rough surface (sandblasted and acid 
etched) and 1.8 mm high polished neck. The connection between implant and abutment is done by inner 
cone and anti-rotating octagon. 

Material and methods 

Between 1/6/2011 and 31/10/2012, 390 TL OKTAGON® implants in 155 patients were placed by one 
surgeon. The surgical process was two-step with a closed healing and the second surgical phase in 6 – 8 
weeks after the placement. The implants were loaded by a definitive prosthetics 8 – 12 weeks after the 
placement. The implants were placed with the rough part inside the bone and polished neck over the 
bone and rough surface slightly subcrestally. In the study, only the implants of the diameter 4.1 mm and 
length 10 mm (4.1/10) were included. The exclusion criteria was the anamnesis of radiotherapy in the 
area of the head and neck, usage of bisphosphonates, uncompensated overall disease (ASA score > III) [3], 
implantation into augmented place, immediate implant placement and the follow-up shorter than 3 years. 
The reason for exclusion from the study was not: sex and age of the patients, treated comorbidities, 
smoking and not even the history of periodontitis. In the mentioned period, 192 TL implants of the size 
4.1/10 were placed in 86 patients. 151 implants in 72 patients were included in the study. 41 implants 
were excluded from the study; the reasons were placement into grafted site (32 implants) and immediate 
placement or loading (9 implants). During the regular check-ups, the control OPG was done 3 – 5 years 
after the implants placement. In the control RTG, the loss of the marginal bone was measured in every 
implant both mesially and distally, into evaluation we included a higher value. For measuring, as reference 
point was used the transition between the neck of the implant and the abutment because it can be easily 
identified. MBL was defined by the subtraction of the known height of the implant neck (1.8 mm) from 
the distance of the reference point and first contact of the implant with the bone [4] [5] [6] [7]. The RTG 
was calibrated by measuring each implant [8]. By clinical examination, the subjective satisfaction of the 
patient with the reconstruction, stability of prosthetics works and the condition of soft tissues in the area 
of the implants necks were evaluated. Repeatability of MBL measuring was proved by a blinded control 
measuring of 30 randomly chosen RTGs in a 12-month-long interval. The good concordance between both 
measurements was reached (Pearson R = 0.98, p < 1x10-6). The measurement of MBL was done with the 
resolution 0.1 mm and although the used software (Planmeca Dimaxis Pro) enables the measurement 
with the resolution 0.01mm, this accuracy cannot be reached in real conditions [9]. The values with two 
decimal places appeared in the calculation. The study was conducted in compliance with the requirement 
of Helsinski Declaration [10]. All the data was anonymised for the statistical processing. 

Statistical processing 

For statistical evaluation of the results the software Statistica ver. 12 (StatSoftinc., Tulsa, USA) was used. 
Considering the abnormal division of the data, tested using Q-Q graphs, the non-parametric statistical 
tests were used. The level of significance was set at p<0.05. 

 



Results  

20 patients (35 implants, 27.77 % resp. 23.03 %) were lost from the follow-up out of different reasons (12 
patients had moved away, 6 were impossible to contact and 2 refused to participate in the study).  116 
implants in 52 patients were evaluated, 25 (48.08 %) women and 27 (51.92 %) men. The average age of 
the patients at the time of implant placement was 53.45 years (median 54.58 years, max./min. 
78.58/32.83 years). The average time of observation was 4.18 years (median 4.08 years, max./min. 
5.48/3.29 years). 

2 implants were lost. With one implant (woman, implant reg. 45) osseointegration was not present and it 
was removed during the second surgical phase 8 weeks after the placement. Both failing implants were 
in mandible (95,45% survival rate of implants in lower jaw and 100% in upper jaw). One implant (man, 
implant reg. 43) showed after 3.38 years sings of severe periimplantitis (purulent exudation, loss of 
marginal bone 7.7 mm) [11], clinically it was immobile, nevertheless it was a part of the bridge carried by 
other 2 implants which did not show signs of failure (no exudation, the bone loss 0.8 resp. 0.1 mm). In 
one implant (man, reg. 43); there was the exudation from soft tissues surrounding the neck, and the 
marginal bone loss 4mm. One implant (woman, reg. 14) showed the marginal bone loss > 2 mm. In total, 
2 (1.72 %) implants were failure, 1 (0.86 %) a compromised survival, 1 (0.86 %) a satisfactory survival, 112 
(96.55 %) success. 

The average absolute marginal bone loss in implants was 0.89 mm (median 0.80 mm, standard deviation 
0.67 mm, 95% confidence interval 0.12 mm, max./min. 4.00/0.10 mm). The average annual marginal bone 
loss in implants was 0.22 mm (median 0.20 mm, SD 0.16 mm, 95% CI 0.03 mm, max./min. 0.76/0.02 mm). 

Discussion 

The presented study showed the high success rate of osseointegration of OKTAGON® implants (survival 
rate 98.28 %, success rate 96.55 %) in a medium-term follow-up (3 – 5 years). By the choice of a single size 
of the implant and elimination of immediately inserted implants, as well as elimination of the implants 
placed into augmented place, we tried to minimize others influences on the stability of the marginal bone 
others than the qualities of the implant [12] [13] [14]. The technical complication of prosthetics work were 
not evaluated in detail, nevertheless in the observed file there was not any serious technical complication 
which would require removal and laboratory reparation of the prosthetics work. We recorded the units 
of cases of fixating screw loosening and ceramics chipping. 

The total MBL (0.89 mm +- 0.12 mm) absolutely meets the criterion for success of implants (bone loss < 2 
mm) [2]. The average annual MBL was 0.22 mm +- 0.03 mm which is a slightly higher value than it is 
considered admissible [1]. Nevertheless, the median of the annual MBL was 0.20 mm in our study. 
Moreover, we evaluated the annual loss from the moment of the implant placement, and not only after 
the first year in function. It is expected that in the first year of implant function the MBL is higher than in 
the second year of the function when it stabilizes [15] [16]. The marginal bone loss of 1 mm is acceptable 
in the first year of loading and then 0.2 mm every year [1] [17] [18]. The initial loss of the marginal bone 
is the sign of bone adaptation to a new object (implant) and, with a few exceptions the situation gradually 
stabilizes [19]. Even the implants with a higher bone loss remain successfully in function, if there is no 
bleeding or purulent exudation from soft tissues around the implant neck [20]. 

The comparison of various types of implants is not easy as the results of the individual studies are quite 
heterogeneous. The individual studies differ especially in the selection of the patients, loading protocol 



and way of statistic data processing [21] [22]. The well documented system of the same implant design is 
Straumann Dental Implant System (Institut Straumann AG, Basel, Switzerland). Most published medium-

term studies have a 5-year long follow-up. Here, the average MBL is between 0.15 mm to 1.03 mm and 
survival rate from 94 % to 100 % [23] [24] [25]. In one of few retrospective 3-year-long studies, the total 
MBL was 0.73 (SE 0.09) measured on a vertical bitewing radiogram [6].  A different design of the implants 
and especially presence of platform switching might have influence on the condition of the marginal bone 
[26] [27]. This effect might explain the smaller bone loss (or even its growth) in the area of the implants 
Astra Tech Dental Implant System (Dentsply IH AG, Mölndal, Sweden). The various studies found out after 
five years in function both the bone gain 0.12 mm [28] and marginal bone loss up to 0.48 mm [29]. The 
MBL is influenced also by the design of neck part of the implant when the implants with polished necks 
have higher MBL than the implants with porous micro-thread. In the split-mouth study of implants 
Replace (Replace Straight Groovy vs. Replace Select Straight, Nobel Biocare Services AG, Zürich, 
Switzerland), the implants with a polished neck had after three years MBL 1.3 mm compared to 0.6 mm 
in implants with micro-thread (after five years 1.4 mm vs. 0.7 mm) [30].  All well documented modern 
implant systems have a high success rate characterized by more than 95% surviving of the implants after 
even more than 10 years in function [31]. This significantly better results than is the ADA/FDA requirement 
of 85% success rate in five year follow up (32). 

Conclusion  

The implant system OKTAGON® showed a high success rate (survival rate> 98 %, success rate> 96 %) and 
satisfactory stability of marginal bone (MBL < 0.9 mm) in a medium-term observation (average follow-up 
of 4 years). The results are, despite quite a strict design of the study (including smokers, patients 
with periodontitis, early loading) and strict evaluation of RTG (MBL is counted on the side of the implant 
where it is higher and the average of both sides as it is usual, is not counted) comparable with other 
documented systems. The limit of the study is only the medium-term follow-up of 3 – 5 years. 
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