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ABS TRACT  
 

BACKGROUND 

Peri-implantitis is an inflammatory reaction surrounding the hard and soft tissues of 

the implant that is functional in the patient's mouth. If left untreated, this might lead 

to further bone loss, loosening of the implant and the ultimate failure of the implant. 

There are many treatment modalities that have been suggested to treat peri-

implantitis, but there are no set guidelines or protocols for the same. Implantoplasty 

seems to be a viable option for treating peri-implantitis, as it involves the 

smoothening of the macro geometry of the supracrestal exposed implant surface thus 

reducing the plaque accumulation and ultimately preventing the bacterial 

recolonization and preventing the implant from failure. This  study was done to 

evaluate the smoothness and the fracture resistance of the implants treated by 

implantoplasty and as an effective treatment for peri-implantitis. 

 

METHODS 

This in-vitro study was done on 5 failed implants, in which 4 were subjected to a 

sequence of dental burs and prophy paste and 1 implant was kept as a control. They 

were subjected to laser topography analysis to determine the smoothness after 

implantoplasty, and their fracture resistance was also checked in Instron. 

 

RESULTS 

Implant no. 4 subjected to both dental burs and prophy paste was considered to be 

the smoothest with the laser topography of 2.049 mm compared to the control that 

was 3.132 mm. Also, the fracture resistance between the implants and the control 

was similar. 

 

CONCLUSIONS 

In conclusion implantoplasty is a suggested treatment option for patients with peri-

implantitis keeping in mind the practical difficulties of the procedure. 
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BACK GRO UND  
 

 

 

Peri‐implantitis is a condition where there is an inflammation 

that affects the hard and soft tissues surrounding the dental 

implant. This inflammation around the implants leads to 

pocket formation.1 Implantoplasty has been described by 

various authors, some proposed to polish the surface of the 

exposed dental implant which in turn would decontaminate 

the exposed surface and also reduce future bacterial 

colonization.2 The success of the dental implants and survival 

of the same has been on the increase but there are certain risk 

factors that would ultimately lead to the failure of the 

osseointegrated dental implants.3 Main factors that lead to 

failure of the osseointegrated implants is perimucositis 

followed by peri-implantitis. 

Peri-implantitis causes progressive bone loss surrounding 

the implant followed by tissue loss which ultimately leads to 

aesthetic loss for the patient if in the anterior region of the oral 

cavity and implant failure is left untreated. Several treatments 

for implant decontamination are available. The treatments 

include detoxification of the exposed implant surface,4 

debridement using non-surgical mechanical methods,5 

debridement using surgical modifications,6 disinfection with 

chemotherapeutic agents, implant surface smoothening 

(implantoplasty) (air powder abrasion),7 laser therapy8 along 

with regenerative periodontal therapy can be performed 

accordingly to the type and extent of the peri-implantitis in 

that particular case. Carbon, plastic or titanium curettes, 

ultrasonic scaling or powder air abrasion all these methods 

can be used as mechanical methods for the detoxification of 

the implant surface.9 

Implantoplasty is usually performed to flatten / smoothen 

the implant surface using rotary instruments such as dental 

intra oral burs, when an implant surface is exposed into the 

oral cavity and there is contamination with bacteria and 

plaque.7 This method of implantoplasty was recommended by 

Lang et al. and was reported by Suh et al. This recommended 

technique reduces the roughness of the titanium surface. Also 

there is decrease in the plaque adherence as it has been 

demonstrated and proved that rough surfaces tend to 

accumulate more plaque and bacteria in comparison with the 

smooth surface. Implant decontamination is the key solution 

for peri-implantitis treatment. Various mechanical and 

chemical methods have been tested and assessed in this 

respect. Implantoplasty is the method that has been 

introduced as one of the best methods to reduce plaque 

accumulation and inflammation which is associated with the 

exposed part of the titanium dental implant. This technique is 

done by rounding the threads and smoothening the part of the 

dental implant that is exposed in the oral cavity and with the 

use of dental rotary instruments. Diamonds, tungsten carbide, 

silicone polishers, and Arkansas stones have all been 

previously used for this procedure, they can be used either 

alone or in combination, to make the threads of the implant flat 

and smooth. In this technique, the surface roughness is 

changed,10 The surface of the implant that is important for 

adhesion of bone to the implant surface, macrostructure and 

the microstructure is removed. The resulting surface will 

depend upon the coarseness of the burs and the rotary 

instruments and also on the clinical skill of the dentist. 

There are different methods to evaluate the surface 

smoothness after the implantoplasty procedure. Radiographic 

analysis pre and post-operative helps to evaluate the 

smoothness of the implant more effectively than the naked 

eye. Laser topography analysis is a method used to evaluate 

the pre- and post-operative surfaces. The process of 

implantoplasty comes with the fact that removing the threads 

of the exposed implants would actually weaken the strength of 

the implant in question. Thus, the fracture resistance of the 

implant was checked with the Instron machine.11 Here the 

object that has to be tested for fracture resistance is subjected 

to a load. This study was done to evaluate the smoothness and 

the fracture resistance of the implants treated by 

implantoplasty and as an effective treatment for peri-

implantitis. 

 

 
 

ME TH OD S  
 

 

This in-vitro study was conducted in Saveetha Dental College 

and Hospitals after getting approval from the institutional 

review board. The implants were procured from the patients 

whose implants had failed. They were procured over a period 

of 1 year (Jan 2019 - Jan 2020). In this study, 5 failed implants 

were taken as the samples and they were randomly allocated 

under 4 different bur sequences, 1 implant was kept as the 

control and they were subjected to sterilisation, later these 

implants were mounted / inserted into the styrofoam model 

leaving 4 - 5 threads exposed (Fig. 1). A series of dental burs 

were used in the following sequence of black, green, blue, 

yellow followed by polishing with a prophy paste and 

polishing buffs. The burs which were selected for this were 

graded according to the coarseness. Pre-operative 

radiographs (Fig. 2) and laser topography analysis for each 

dental implant were done. 

 

 
Figure 1. Styrofoam Model with Embedded Implants  

with 4-5 Threads Exposure 

 

 

Figure 2. Radiograph of Mounted Implant 
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The sequence in which the burs were used by the 

operation on the mounted implants are as follows: 

 IMPLANT 1: black and green band burs used. 

 IMPLANT 2: black, green, blue band burs used. 

 IMPLANT 3: black, green, blue and yellow band burs used. 

 IMPLANT 4:  All the burs plus polishing with prophy paste 

was done. 

 IMPLANT 5: Control  

During the procedure, the operator assessed certain 

factors such as 1. Amount of titanium dust accumulated on the 

implant surface, 2. Ease of handling of the instruments and 3. 

Amount of smoothness according to the operator’s eyes. Later 

the implantoplasty treated implants were mounted on to the 

putty index (Fig. 3) and were subjected to laser scanner 

analysis and the results were noted. 

Stock abutments were screwed on to the implants and 

zirconia crowns were fabricated and the implants were 

subjected to fracture resistance test under Instron (Fig 4). The 

strength of the implant abutment complex12 was tested as 

implantoplasty involved removing the active threads, and care 

was taken to prevent the over reduction which could cause 

damage to the circumference of the implant and also the 

internal connections in the implant. 

 

 

Figure 3. Surface Treated Implant Subjected to  

Surface Topography Analysis 

 

 

Figure 4. Surface Treated Implant with Crown Tested  

on Instron Machine 

 

 

S ta ti s ti cal  An aly si s  

The independent variables in this study were the burs used, 

operator skill, laser scanner and Instron. The dependent 

variables were the surface modification of dental implants. 

After the results were obtained, statistical analysis was done, 

paired T test was done in SPSS software version 23. 

 

 
 

 

RES ULT S  
 

 

 

Operator characteristics of amount of dust accumulated on the 

implant surface were evaluated according to the following - (0 

- No amount of dust accumulated, 1 - Minimal amount of dust 

and slurry accumulated, 2 - Moderate amount of dust and 

slurry accumulated, 3 - Maximum amount of dust and slurry 

accumulated.) 

 Implant - 1: 1 

 Implant - 2: 2 

 Implant - 3: 2 

 Implant - 4: 3 

Amount of Titanium dust or slurry accumulated. 

 

 
Graph 1. Amount of Ti Dust Accumulated on  

Different Surface Treated Implants 

 

Smoothness of the implant on the naked eye was 

categorized as follows (1 - surface with harsh marks of the 

burs, 2 - moderately smooth surface, 3 - completely smooth 

surface to the naked eye) 

 Implant 1: 1 

 Implant 2: 1 

 Implant 3: 2` 

 Implant 4: 3 

 

 
Graph 2. Smoothness of the Different Surface Treated Implants 
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Laser scanner analysis was done and the surface of each of 

the implant was assessed. 

 

Implantoplasty Surface Scanner Measurement 
(mm) 

Implant 1 3.056 
Implant 2 3.044 
Implant 3 3.043 
Implant 4 2.049 
Implant 5 3.132 

Table 1. Surface Scanner Measurements for Surface Treated Implants 

 

 
 

 

DI SCU S SI ON  
 

 

The progression of failure of implants start13 with the crestal 

bone loss then perimucositis14 which might lead to peri-

implantitis which occurs due to the accumulation of the 

biofilm on the rough surface of the exposed implant.15 There 

are several treatment options which are available for the 

treatment of peri-implantitis. The threads that are exposed in 

the oral environment should be rendered bacteria free, so that 

the plaque accumulation on the exposed implant surface has 

to be eliminated. One such procedure to render the site smooth 

is implantoplasty. 

Implantoplasty’s main aim is to provide a smooth surface 

for the implants so that the plaque does not adhere16,17 to the 

implant and the implants become devoid of threads and the 

surface becomes smoother. Previous in-vitro studies using 

diamond polishing devices have shown to remove the coating 

of the implant surface entirely in turn exposing the body of the 

fixture.10 In-vivo studies using diamond grit, carborundum 

polishing gives similar polished surfaces. 

Various treatment options for treating peri-implantitis 

have been proposed in the literature with the primary aim to 

control the infection, smoothen the implant surface and 

regenerate alveolar bone. Ramel et al. suggested that the use 

of diamond burs have been proved to consume less time than 

that of the other types of implantoplasty techniques. Ramel et 

al.18 A plaque free implant surface is essential to achieve a 

positive treatment outcome. Implantoplasty has the ability to 

modify the macroscopic topography2 of the titanium implants 

to reduce retention of plaque and debris. No clear guidelines 

of armamentarium or clinical steps are available and is yet to 

be suggested. 

There is no structured set of protocol for the bur selection 

for implantoplasty procedure. This in-vitro study classified 

different sequences of burs to be used and also added the use 

of prophy paste to get a more polished surface. There are 

several operator confounding factors that need to be taken 

into account and the results will vary accordingly. The speed 

at which the burs operate, the irrigation protocol also plays an 

important factor as there will be less heat that would be 

transferred to the implant and also copious irrigation will help 

to push out the titanium slurry and debris that gets collected. 

The skill of the operator also plays an important role and 

the accuracy of handling the dental implants such that slurry 

or debris is not pushed deeper into the tissue and also the 

surrounding soft tissue and underlying bone is not disturbed. 

The presence of residual debris may hamper the long-term 

health of the soft tissue surrounding the dental implant. This 

study has observed residual debris accumulation on the 

treated implant surface and thus final surface cleaning is 

required. Use of low abrasive air polishing powders such as 

glycine or erythritol or irrigation with saline may be 

considered good options which do not modify the implant 

surfaces further.19 

In this study, along with polishing the implants irrigation 

was also used. While irrigation was being used the overheating 

of the implant during implantoplasty appeared to be 

minimized. A study has shown that only a minor change of 

1.5℃ in temperature occurs while irrigation is used.20 The 

debris remaining on the dental implant can be removed with 

the help of irrigation. 

According to the study, the implant 4 turned out to be the 

smoothest and it was the implant which underwent 

implantoplasty with burs as well as the prophy paste. The 

surface scanner analysis with laser also suggested the same. 

The laser scanner that was used was SD Mechatronik. The 

vertical sensor resolution is up to 0, 8 µm. Thus, fine structures 

such as cracks and traces of movement can be observed and 

resolved. 

Use of prophy paste has enhanced the effectiveness of 

implantoplasty as a treatment of peri-implantitis. Prophy 

paste as a means of polishing after implantoplasty with dental 

burs has not been done. Prophy paste is usually used after 

scaling procedure to smoothen the tooth surface. The use of 

prophy paste with that of the polishing buffs rendered the 

surface even smoother than the others which used only burs. 

 

 
 

 

CONC LU S ION S  
 

 

 

This in-vitro study included 4 failed dental implants, which 

were sampled into 4 different implantoplasty sequence 

groups. In conclusion implantoplasty renders a smooth 

surface of the implants and the sequence of coarse to smooth 

burs along with prophy paste polishing was more effective 

than the other sequences. The fracture resistance of the dental 

implants which underwent implantoplasty was found to be 

similar to that of the implant that was kept as a control. This 

suggested that implantoplasty does not weaken the implant’s 

strength. Implantoplasty can be an effective means for treating 

the implants with peri-implantitis, provided the operator's 

skill is efficient in preparing the implants without damaging 

the adjacent soft tissues and also the titanium debris and 

slurry and thoroughly irrigated out.  

 

Li mi t a ti on s  

The limitation of this study is the fact that implantoplasty was 

performed manually. When performed manually there is a lack 

of control over variables such as pressure and the times the 

rotating bur is in contact with the implant surface. In light of 

these conflicting results, future studies should aim in reducing 

these shortcomings and also assess the recolonization of the 

bacteria on the implantoplasty treated surface. 

Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 

Financial or other competing interests: None. 

Disclosure forms provided by the authors are available with the full 

text of this article at jemds.com. 
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