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Abstract 

Aim of study. The purpose of our study was to assess the changes of the periimplant bone following the 

use of 3 bioactive implants systems to patients candidate to implant-prosthetic therapy. Materials and 

method. The study was performed on 30 patients (15 males, 15 females; aged between 35 and 48 years) 

divided in three study groups (9-Any Ridge, Megagen; 11- MIS Seven; 10- MIS C1). The investigated 

dental implant systems have different geometry, designs and bioactive surfaces. Each implant system was 

placed in 10 mandibular molars sites and 10 mandibular premolars sites that allowed the use of implants of 

at least 10mm length and 4 mm diameter.  The occlusal loading was applied at 4-5 months after the implant 

placement.  The peri-implant bone changes were measured by using software application and CBCT images 

at baseline (immediate post-implantation) and at 12 months follow-up after functional loading. Results. The 

measurements performed at baseline and at 12 months post-implantation revealed the absence of major 

differences between the investigated implant systems regarding the peri-implant bone resorption and osteo-

density changes. The survival rate was 100% for all the investigated implants systems. Conclusions. The 

use of the bioactive implants systems Any Ridge (Megagen), MIS Seven and MIS C1 is associated with 

low vertical bone resorption and the increase of the peri-implant bone density as well as with the absence 

of implants failure at 12 months follow-up. 
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Introduction 

The implant-prosthetic therapy is widely used in 

the oral rehabilitation of the edentulous patients (1). 

The success of the implant-prosthetic treatment is 

largely associated with the quality of the implants 

osseointegration as well as the implant placement 

accuracy and the design of the future implant 

supported bridge. The osseointegration implies 

complex physiological processes similar to those 

related to bone fracture (2). In the first stage, the 

blood clot acts as a matrix for neo-angiogenesis, 

collagen matrix formation, the invasion of the 

osteoclasts and bone formation (3). The implant 

loading is followed by the transmission of the 

mechanic stimulus to the adjacent bone and bone 

remodeling. In the final stage, 60-70% from the 

implant surface is covered by bone. The factors 

most mentioned in the literature data, that can 
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influence the implants osseointegration, are the 

quality of the treatment plan and the implant 

surgical procedures, the accuracy of the implant 

placement (surgical guides) and loading protocol 

(4, 5, 6). The implant material and the surface 

design and microtopography of the implants can 

contribute to the acceleration of the 

osseointegration processes (7). These factors must 

be considered as 1-2% of the implants are recorded 

with unsatisfactory osseointegration (8). Also, 

secondary failures can be recorded due to the 

periimplantitis to 5% of the patients treated by 

implant-prosthetic restorations (8). The use of the 

dental implants with bioactive surfaces can reduce 

significantly the failures and is recommended 

especially for high risk patients (9).  Most of the 

dental implants are manufactured from Ti-6Al-4V, 

an alloy with high resistance to fatigue and 

corrosion and low density (10). Implant design is 

an important factor that influences the implant 

primary stability and peri-implant stress values and 

distribution (11). The surface treatments increase 

the bioactivity of the implant surface and the extent 

of the osseointegration. As the main causes of the 

implant failures are related to periimplant bone 

resorption and incomplete osseointegration, 

research groups and implantologists are interested 

for clinical and paraclinical studies that assess the 

periimplant bone changes and the success/failure 

rate of the implant systems from various materials 

and with different macro and micro designs and 

geometry (12).  

The purpose of the study was to assess the 

periimplant bone changes and the survival rate at 

12-months of functional loading of three dental 

implants systems.  

 

Materials and Method 

The study was performed on 30 mandibular 

edentulous patients (15 males, 15 females; aged 

between 35 and 48 years). The patients were 

divided in three groups accordingly to the dental 

implant system (9-Any Ridge, Megagen; 11- MIS 

Seven; 10- MIS C1). MIS implant systems are 

manufactured from Ti-6AL-4V and AnyRidge 

(Megagen) is manufactured from pure Ti. All the 

investigated implants have bioactive surfaces 

obtained by sand-blasting and acid-etching. Each 

implant system was placed in 10 mandibular molars 

sites and 10 mandibular premolars sites that 

allowed the use of implants of at least 10 mm length 

and 4 mm diameter. It were investigated 60 

implants sites (20- Any Ridge, Megagen; 20- MIS 

Seven; 20- MIS C1). The occlusal loading was 

applied at 4-5 months after the implant placement.  

The occlusal loading was applied at 4-5 months 

after the implant placement.  CBCT images were 

recorded immediately post-implantation and at 12-

months follow-up after functional loading. The 

implants survival rate was established by clinical 

and paraclinical exams. The peri-implant vertical 
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resorption and the changes of bone density were 

measured by using CBCT images and software 

application OnDemand.

Results 

Figures 1-3 show clinical and radiographic 

aspects from edentulous patients treated by 

implant-prosthetic therapy with the three 

investigated implant systems. 

Fig.1.a. Mandibular class II edentation 

 
Fig.1.b. Clinical and CBCT postimplant aspects 

 
Fig.1.c.Clinical and CBCT postimplant aspects 

Fig.1.a.-c. Implant-prosthetic therapy using implant 

system AnyRidge (Megagen) 

 
Fig.2.a. Mandibular class II edentation 

 
Fig.2.b. CBCT and radiographic postimplant aspects 

 
Fig.2.c.Clinical postimplant aspects 

Fig.2.a.-c. Implant-prosthetic therapy using implant 

system MIS Seven 

 
Fig.3.a. Mandibular class I edentation 
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Fig.3.b. Clinical postimplant aspects 

 
Fig.3.c.CBCT  postimplant aspects 

Fig.3.a.-c. Implant-prosthetic therapy using implant 

system MIS C1 

Figures 4.a-c show the results regarding the 

vertical periimplant bone resorption for the three 

dental implant systems at 12-months follow-up. 

 

Fig.4.a. Vertical periimplant bone resorption-  

AnyRidge (Megagen) (12-months follow-up) 

 

Fig.4.b. Vertical periimplant bone resorption-  

MIS Seven (12-months follow-up) 

 

Fig.4.c. Vertical periimplant bone resorption-  

MIS C1 (12-months follow-up) 

Figures 5.a-b show the results regarding the 

increase of periimplant bone density for the three 

dental implant systems at 12-months follow-up. 

Fig.5.a. Changes of periimplant bone density- 

AnyRidge (Megagen) (12-months follow-up) 
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Fig.5.b. Changes of periimplant bone density-  

MIS Seven (12-months follow-up) 

 

Fig.5.c. Changes of periimplant bone density-  

MIS C1 (12-months follow-up) 

Figure 6 show the results regarding the 

survival rate of the three dental implant systems at 

12-months follow-up. 

 
Fig.6. Survival rate 

 (12-months follow-up) 

 

The vertical periimplant bone resorption at 

12-months follow-up was as follows: 0.32 mm for 

molars sites and 0.33 mm for premolars sites to the 

implant system AnyRidge (Megagen); 0.30 mm for 

molars sites and 0.32 mm for premolars sites to the 

implant system MIS C1; 0.33mm for molars sites 

and 0.35mm for premolars sites to the implant 

system MIS Seven;   

The increase of the periimplant bone 

density at 12-months follow-up was as follows: 604 

HU for molars sites and 669 HU for premolars sites 

to the implant system AnyRidge (Megagen); 616 

HU for molars sites and 690 HU for premolars sites 

to the implant system MIS C1; 586 HU for molars 

sites and 663 HU for premolars sites to the implant 

system MIS Seven;   

The survival rates for all the three implants 

systems were 100% at 12-months follow-up. 

 

 

Disscusions 

The results of our study revealed the absence of 

significant differences regarding the vertical 

periimplant bone resorption as well as significant 

increase of the osteo-density at 12 months follow-

up, for all the investigated dental implants systems.  

Regarding the influence of materials, MIS 

implant systems are manufactured from Ti-6Al-4V 

alloy and Any Ridge (Megagen) is manufactured 

from pure Ti. FEA studies indicate low differences 

regarding Young modulus and Poisson coefficient. 

For Ti-6Al-4V and pure Ti. Thus all the 

investigated implant systems have the ability to 

resist to deformation and increase stress transmitted 

in the surrounding bone as it acts as a rigid body. In 

our study, the vertical bone resorption was 

concentrated at the crestal bone level. This is in 

agreement with several finite element analysis 
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studies that demonstrated higher stress distribution 

at this level (13, 14).  

All the three implant systems were submitted to 

similar procedures to obtain bioactive surfaces 

(sand-blasted, acid-etched). Also the surface of the 

implant AnyRidge (Megagen) is covered with a 

nano-layer of calcium ions by Xpeed technology. 

The success of the osseointegration at 12-months 

follow-up for all the bioactive implant systems 

sustains the conclusions of the researches that 

compared the dental implants with modified 

surfaces with classic implant systems. The 

conclusions of these researches were that implants 

with bioactive surfaces have low bacterial adhesion 

and promotes the recruiting, adhesion and growth 

of the osteoblasts and fibroblasts (15).  

From the design point of view, all implant 

systems have geometry and design that favourise 

the decrease of the periimplant stress levels and 

uniform distribution of the stress in the periimplant 

area.  Implant MIS C1 is characterised by a 6-

degree conical connection that ensures a secure fit 

between abutment and implant, minimizes micro-

movements to reduce the bone loss at the crestal 

level. MIS C1 implant dual thread design increases 

the bone-to-implant-contact over the entire body of 

the implant facilitating osseointegration (16). 

Implants MIS C1 have a platform-switched 

configuration that reduces the bone loss when 

compared to non-platform-switched implants (16). 

Implant MIS Seven is a tapered implant with 

microthreads at the cortical region, V-shaped 

thread, flat apex.. Implant MIS Seven include 

micro-rings on the implant neck to improve bone-

to-implant-contact at the crestal zone, and reduce 

pressure on the cortical bone to minimize 

resorption at the implant neck (16). Implant 

AnyRidge (Megagen) is a tapered implant with 

plateau thread and dome-shaped apex and 

microthreads with variable diameters, allowing the 

implant to match to the patients’ bone density (17). 

The presence of the microthreads at the implant 

crestal region may decrease the cortical stress thus 

reducing bone loss and promoting osteogenesis (18, 

19).  

The maximum rate of success of the delayed 

implants placed in healed extraction sites sustains 

the conclusion of similar researches (20, 21, 22). 

The results regarding the vertical peri-implant 

bone resorption and the survival rate are similar 

with those exposed by literature data (22, 23, 24), 

or even superior when compared with other studies 

focused on other categories of bioactive dental 

implants (25, 26).  

The issue of the relation between the clinical 

success and the dental implants’ materials, design 

and surface bioactivity is far from being exhausted.  

Further studies are requested in order to 

investigate the periimplant bone evolution and the 

survival rate after 5-10 years follow-up as there are 

many parameters that can vary and the periimplant 
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bone resorption is significantly higher in the long-

term studies (27, 28, 29). 

 

Conclusion 

 
The use of the bioactive implants systems Any 

Ridge (Megagen), MIS Seven and MIS C1 is 

associated with low vertical bone resorption, the 

increase of the peri-implant bone density and 100% 

survival rate at 12 months follow-up. 
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