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INTRODUCTION.
Bone tissue is frequently studied in decalcified samples, but this technique 

reduces the possibility of studying the relationship between bone tissue 
and high inorganic content biomaterials or dental implant surfaces. The 
backscattering scanning electron microscopy (BS-SEM) has been used to 
analyze bone tissue in undecalcified samples in resin (plastic inclusion) in 
order to describe the osseointegration of different biomaterials including 
dental implants.1,2

In the study of peri-implantitis this technique has been less used, with 
preference given to histological analysis with different staining techniques 
in samples with or without plastic inclusion. The objective of this report is 
to show the utility of BS-SEM in the description of the bone morphology 
of samples with peri-implantitis.

Preliminary analysis
The explantation models and analysis of the samples was authorized 

by the Ethics Committee of the Universidad de la Frontera, Chile. The 
study considers the principles of Helsinsky's statement. Four samples 
from patients with peri-implantitis without coexisting oral or systemic 
pathology were included in the study. The diagnosis of peri-implantitis 
was based on the consensus report of Workgroup 4 of the 2017 World 
Workshop on the Classification of Peri-implant Diseases and Conditions 
that considers the presence of bleeding and/or suppuration on gentle 
probing, probing depth ≥6 mm and bone level> 3 mm apical to the most 
coronal portion of the implant.3

The implants were extracted using a trephine considering at least 
0.5 mm of space between the surface of the implant and the internal 
surface of the trephine. For the analysis of the samples, these were fixed 
in 4% formalin for 48 hours and then processed for plastic inclusion. 
Subsequently, the samples were cut with a diamond saw longitudinally 
to expose the area with the largest amount of remnant bone tissue for 
analysis by BS-SEM. 

In a first stage, multiple microphotographs at 75x magnification were 
obtained from each sample, which were processed using photographic 
software and then used to assemble a larger microphotograph, thus 
displaying the general morphology of the relationship between the implant 
and remnant bone tissue. Subsequently, the obtention of microphotographs 
at 150-200x magnification of the bone tissue in contact with the implant 
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was performed, which were analyzed considering the 
following parameters: areas with lamellar, fibroreticular 
and chondroid bone tissue; evidence of osteoclastic 
resorption lacunae; areas with increased and irregular 
osteocyte spaces. 

Main findings and their utility in the study of peri-
implantitis. 

The BS-SEM analysis showed in all the samples a 
remnant bone tissue mainly formed by lamellar bone 
tissue, osteonal formation and wide vascular spaces, 
with little presence of fibroreticular and chondroid 
bone tissue, which is compatible with mature bone 
tissue. Although this aspect shows a well-organized 
bone around the implants, this only confirms that the 

implants were correctly integrated after their initial 
insertion. The BS-SEM could evidence the osteoclastic 
resorption lacunae. Additionally, several sites with 
altered osteocyte spaces were observed, which could 
be associated to the action of the inflammatory process 
and the consequences of the increased loads on the 
remnant bone tissue (Figure 1). 

In this regard, there is evidence in the literature that 
shows a relationship between the presence of pro-
inflammatory molecules, the increase in the size of 
osteocyte spaces and increased osteoclastic activity.4,5 

Analysis of this information associated with other 
study methods can provide relevant information 
regarding the progress of peri-implantitis and treatment 
options.

Figure 1.  Analysis by BS-SEM of a sample explanted due to peri-implantitis. BS-SEM show the bone tissue organization consi-
dering lamellar, fibroreticular and chondroid tissues. Additionally, BS-SEM show objectively the areas with osteoclast activity 

(resorption lacunae) and the altered form of osteocyte spaces.
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Limitations of analysis by BS-SEM. 
One of the limitations of the BS-SEM analysis is 

that it does not show cellular elements. However, this 
study can be complemented with the use of staining 
techniques for samples embedded in plastic. Still, the 
characteristics of bone morphology evidenced by the 
tissue organization, medullar and vascular spaces, 
the presence of osteoclastic resorption lacunae and 
the morphology of osteocyte spaces are objectively 
represented in the BS-SEM photomicrographs, so the 
cellular evidence only contributes to confirmation of 
the findings. 

Finally, the BS-SEM is probably the best technique 
for bone tissue morphology analysis, but the number 
of samples obtained after cutting, grinding and 
polishing is limited. In this case, two or three segments 
of bone tissue in contact to the implant surface could 
be obtained. 

Despite de abovementioned limitations, the study 
of peri-implantitis samples using BS-SEM can provide 
objective information about the quality of the remnant 
bone tissue and the severity of the damage generated 
by peri-implant pathology.
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