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Abstract 

Objective: To investigate the primary stability of 

orthodontic mini-implants before and after autoclave 

sterilization in goat jaw bone at D2 Density site. 

Material and Methods: 10 implants (1.5x 8mm) were 

placed in goat jaw at D2 Density site (as per 3D Spiral 

CT Scan). The stability was measured with Osstell ISQ 

Implant stability meter .These implants were retrieved 

and subjected to autoclave sterilization and re-inserted 

in another bone of similar density at similar site. The 

stability was re-measured. 

Result: The results were subjected to paired t-test. 

Statistically significant difference was noted in the 

primary stability of mini-implants, before and after 

sterilization. 

Conclusion: Autoclave sterilization reduces the 

stability of mini implants to a considerable amount and 

this may have a clinical impact on stability of mini 

implants.  

Keywords: Autoclave, Mini-implants, stability, 

sterilization,  

Introduction 

Anchorage is of utmost importance when orthodontic 

tooth movement is planned. Loss of anchorage can 

result in undesirable treatment outcome. Anchorage can 

be gained either extra orally or intraorally. Extra orally 

it can sourced from cervical, occipital and parietal 

regions whereas intraorally it can be gained from teeth, 

muscles and underlying bone. 1Past few years have 

shown tremendous use of implants for skeletal 

anchorage. Implants are available in variety of designs, 

lengths and diameters in the market. Each implant is 

designed with an intention to perform specific function 

at a specific site in the oral cavity.  2 

The success of an orthodontic mini-implant lies in its 

primary stability. When a mini implant is placed in the 

cortical bone, its efficient mechanical interlocking 

defines its primary stability.  3Factors influencing 
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primary stability are quality and quantity of bone, how 

skillfully the mini-implants are inserted and the 

dimensions of the mini-implants. 4Evaluating the 

primary stability post insertion can help us to determine 

the success of mini implants. There are various 

methods by which the stability of mini-implants can be 

evaluated. They are the Periotest, the tapping method, 

and the radiography method. 5, 6, 7  Every method has its 

own advantages and drawbacks. With advancement in 

technology, newer equipments are made available. 

Resonance frequency analysis (RFA) has proven to be 

an adequate method to measure stability as it is not 

invasive and it is contactless. 8 

Implants once used, are discarded. However, for 

economic considerations, they may be reused after 

proper sterilization. 9 Autoclaving is the commonest 

sterilization process used in dental office. 10 The 

literature search to correlate the effect of autoclave 

sterilization followed by its re-use on primary stability 

of implants was found to be inefficient. Considering all 

the above statements, we found a scope to undertake a 

research to investigate if autoclave sterilisation and re-

use of mini-implant affect the primary stability. 

Materials and Method 

 In 1988, Misch described four groups, based on 

macroscopic cortical and trabecular bone characteristics 

as D1, D2, D3, D4 and D5; out of which D2 bone is 

found most commonly in the region where implant 

placement is most feasible. 11 Literature states that mini 

implants can be safely placed in the regions where 

sufficient interradicular space is available. These 

locations are mainly the region between second 

premolar and first molar in the maxillary arch, buccal 

alveolar bone in the mandibular arch and inter molar 

region in the palatal bone. 12 In these locations, D2 

bone is encountered. Hence D2 density bone of a 

freshly sacrificed goat for meat purpose was used for 

the study.10 Orthodontic micro implants of size 

1.5×8mm were used. The primary stability of implants 

was measured using Osstell ISQ implant stability meter 

using a smart peg. Bone having density equivalent to 

D1, D3, D4 type simulating human bone and mini 

implants of different lengths and diameters other than 

1.5×8mm were excluded from the study. 

Method 

In this study fresh bone of an animal sacrificed for meat 

purpose was subjected to 3D spiral CT scan (fig 1).  

 
Fig 1: 3D spiral CT scan of goat jaw 

The animal used in this study was not sacrificed for this 

study purpose. The goat was sacrificed for meat 

purpose and the remaining bones were discarded by the 

butcher. The jaw was retrieved from the butcher’s place 

for this study. Hence as per NIH guidelines, no animal 

was harmed or sacrificed for conducting this study. An 

institutional ethical committee approval was granted for 

this study (decision number of institutional ethical 

committee: CSMSS/DC/23/2020).  

The density of the goat jaw was matched with D2 bone 

density of human jaws (fig 2). 
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Fig 2: evaluation of density of bone in hounsfield units 

(HU) 

The areas of D2 density were marked on the animal jaw 

bones (fig 3).  

 
Fig 3: areas of D2 density marked on goat jaw 

10 implants of 1.5x8mm were placed in one bone and 

their stability was measured (fig 4) by RFA using 

Osstell ISQ stability meter (fig 5). The osstell stability 

meter is not compatible for mini-implants. In order to 

make it compatible, a connector (fig 6) was customized 

to attach the implant with the smart peg. To avoid bias, 

5 readings were taken for one implant in 5 directions 

i.e. right, left, front, back and above and their average 

value was considered as final reading. Table no. 1 

shows the measurement of implant stability on first use. 

 

 
Fig 4: primary stability measured using Osstell ISQ 

stability meter 

 
Fig 5: Osstell ISQ implant stability meter 

 
Fig 6: customized connector to attach smart peg with 

mini implants 

The implants were retrieved, autoclaved for 20 minutes 

at 121 degree Celsius temperature and 15 pounds 

pressure in a front loading autoclave(fig 7) and re-

inserted in other bone of similar density and primary 

stability was re-measured by RFA (fig 8). Their 

stability was measured using similar placement and 

measurement protocols as below. Table no.2 shows 
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measurement of implant stability after retrieval, 

autoclaving and reinsertion. 

 
Fig 7: front loading autoclave 

 
Fig 8: placement of used autoclaved implants in another 

jaw of D2 density 

Table 1: Measurement of Implant Stability on First Use 

 

First Use of Implants 

 implant  no.of readings average 

 

right left front back above 

 1 53 52 56 57 54 54.4 

2 77 57 77 65 70 69.2 

3 53 48 52 48 30 46.2 

4 64 64 62 63 63 63.2 

5 59 56 53 53 57 55.6 

6 52 56 53 53 57 54.2 

7 52 56 52 55 75 58 

8 59 61 60 53 57 58 

9 53 43 53 53 43 49 

10 53 43 45 48 73 52.4 

 

 

Table 2: Measurement of Implant Stability after 

Retrieval, Autoclaving and Reinsertion 

 

Reuse After Autoclaving Implants 

 implant no. of readings average 

 

right left front back above 

 1 46 48 49 57 44 48.8 

2 43 35 37 46 55 43.2 

3 22 51 55 46 51 45 

4 32 39 30 41 39 36.2 

5 58 57 60 64 56 59 

6 46 41 48 32 58 45 

7 52 55 51 49 55 52.4 

8 head fractured during insertion 

9 43 46 58 39 58 48.8 

10 65 61 49 48 62 57 

Results 

The readings of stability of implants before and after 

autoclaving were subjected to statistical analysis using 

paired T test (Table No.3). It was seen that there is 

significant reduction in stability of mini-implants after 

autoclave sterilization.  Figure No. 9 shows mean 

stability of implants before and after autoclave 

sterilization. It was observed that mean stability of 

mini-implants after autoclaving reduced to 48.14% 

which was 56.02% prior to sterilization. 

 
Fig 9: mean stability of implants before and after 

autoclave sterilization 



 Dr Amruta Mantri (Chandak), et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 

 
© 2020 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

Pa
ge

15
5 

 

Table 3: Difference in Mean Stability of Mini Implants 

before and After Autoclave 
Mini 

implants 

Mean 

Stability 

Minimum 

Stability 

Maximum 

Stability 

Std 

Deviation 

p-value 

(Paired 

T-Test) 

Before 

Autoclave 

56.02 46.20 69.20 6.47 0.001* 

After 

Autoclave 

48.14 36.20 59.00 6.60 

*Statistically Significant  
 Discussion 

In this study we found that after the retrieved implants 

were subjected to autoclaving, the stability of implants 

was significantly reduced. This may be due to loss of 

surface texture of implants during retrieval or during 

autoclaving. Vezeau PJ et al performed an SEM study 

of autoclaved implants and found that the procedure 

altered the titanium surface; they also found that this 

resulted in decreased levels of cell attachment and 

spreading in vitro. 13 

The results of this study could not be correlated with 

any previous study as no study has been documented 

till date.  

Conclusion 

Reuse of implants after autoclaving resulted in 

significant loss of stability. We recommend taking this 

factor in consideration during its clinical application. 

Other sterilization methods can be studied, giving scope 

for future studies in this field.  

Main Points 

1. Re-use of mini implants is usually done for 

economic reasons.  

2. Out of various methods used for sterilization of 

mini implants, autoclaving is the most commonly 

used method. 

3. Primary stability is the most important factor for 

success of a mini implant. The greater the primary 

stability, the more is the anchorage value. 

4. Till date, literature did not review any study on 

effects of sterilization on primary stability of reused 

mini implants. Hence this study was undertaken. 

5. It was observed that there is a substantial decrease 

in primary stability of mini implants after 

sterilization. Hence re-use of mini implants is not 

recommended in clinical practice. 
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