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SUMMARY: Peri-implantitis is an inflammatory lesion of bacterial etiology characterized by inflammation of the mucosa and
bone loss. Chronic inflammation is characterized by neovascularization and collagen neoformation. Mast cells have been shown to
participate in the inflammatory process by releasing mediators and proteases such as chymase and tryptase, importiagein the col
neoformation process. Although a higher percentage of collagen has been described in periodontal disease, the litecetal®is sca
the percentage of collagen in peri-implantitis. The aim of this study was to quantify the percentage of collagen fibarstheegerit
implant soft tissue of patients with peri-implantitis lesions. A descriptive observational cross-sectional study was p&darpies of
peri-implant soft tissue were collected from eleven patients with peri-implantitis and then processed by Masson's Tridinmimue. Tec
In microscopic analysis, collagen fibers were observed in all samples, with an average percentage of 39.89 %, standawf deviatio
17.02 %, with a minimum value of 8.99 % and a maximum value of 75.65 % density. From these results, it can be concluded that in
human peri-implantitis lesions with bone loss greater than 50 %, there is an important percentage of collagen fibeistevhietad
as connective tissue in a permanent process of reparative response, in the presence of inflammatory infiltrate.
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INTRODUCTION

Peri-implantitis (PI) is defined as the pathologytudies that peri-implantitis lesions contain significantly
associated with bacterial plaque, in the tissues around daigher proportions of B cells and elastase positive cells
tal implants, characterized by inflammation in the perthan mucositis lesions, which suggests that they exhibit
implant mucosa and the progressive loss of supporting bqmeperties different from mucositis but similar to
(Berglundhet al, 2018). Peri-implantitis is one of the periodontitis lesions (Gualini & Berglundh, 2003).
leading causes of failure and loss of dental implants. Its
prevalence at the subject level is 20 % and at the implant ~ Mast cells have been shown to participate in the
level is 9.25 % (Leet al, 2017). inflammatory process by releasing mediators and proteases

such as chymase and tryptase, which are important in the

Peri-implantitis, as a chronic inflammatory lesioncollagen neoformation process (Zizei al., 2011).
is characterized by neovascularization and neoformatigfowever, although a higher percentage of collagen has
of collagen. Lymphocytes and plasma cells are the mastéen described in periodontal disease, there is scarce
frequent inflammatory cells in peri-implantitis lesions. literature that describes the percentage of collagen in peri-
has been possible to show through immunohistochemigaiplantitis.
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Knowing the histopathology of the peri-implant softpatients with peri-implantitis (six men and five women, 33
tissues in peri-implantitis lesions helps to understand the 79 years old, function time of implants from five to sixty
pathogenesis of the inflammatory process and its consecutimenths). The participants signed an informed consent during
fibrous reaction, in order to contribute to new therapies thtte visit to the implant clinic of the Faculty of Dentistry,
prevent the early loss of the dental implant and its associatddiversidad de La Frontera, Temuco, Chile and Universi-
consequences. dad de Concepcion, Chile. The study was conducted in

accordance with the principles outlined in the Declaration

The aim of this study is to quantify the percentage af Helsinky on experimentation with human participants.
collagen fibers present in the peri-implant soft tissue i&thical approval for the study was granted by the Ethics
human peri-implantitis lesions. Committee of the Universidad de La Frontera, Repott N

024_2018. After written informed consent, the biopsies were

submitted to histopathological analysis at the Oral Pathology
MATERIAL AND METHOD Laboratory of Universidad de Talca. The parameters to de-

termine the diagnosis of peri-implantitis were based on the

classification proposed by Working Group 4 of the 2017
A descriptive study was conductedEleven peri-implant Global Workshop on the Classification of Peri-implant
soft tissue samples were obtained from the same numbebDigeases and Conditions (Berglurethal, 2018).
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Fig. 1. A. Shows connective tissue in blue (Masson's trichrome technique 40x). Collagen fibers are marked with black Shows. B.
the application of color deconvolution in Image J software to visualize selected collagen fibers (Red Option).C. Red amms: Squ
epithelium; Yellow arrow: scarce inflammatory cells in loose fibrous connective tissue; Black arrow: dense fibrous coisseetive t
(Masson's trichrome technique 40x). D. Shows the selected areas to be quantified throw application of color deconvoagm®d in Im
software (B&W option) and summary table with the area results in square pixels.
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Inclusion criteria considered patients withRESULTS
osseointegrated implants with a function time equal to or
greater than five months, with a diagnosis of peri-
implantitis with bone loss greater than 50 % and significa@linical Characteristics. Eleven peri-implant soft tissue
aesthetic compromise. The exclusion criteria were aamples from eleven patients diagnosed with peri-implantitis
follows: Children, adolescents, patients with autoimmungere analyzed. The mean age of the patients was 59 years,
diseases, and pregnant or lactating women. with a range of 33 to 79 years. Five patients were women
(55 %) and six men (45 %). Only two patients were smokers
Surgical Procedure.The soft tissue biopsies were obtainedless than 10 cigarettes a day) and five suffered from related
during the surgical peri-implantitis treatment. The biopsiashronic diseases, four were undergoing treatment for arterial
dimensions were approximately 2x3 mm. Each biopsy wagpertension (HA) and one patient for HA and Diabetes
immediately placed in 10 % buffered formalin forMellitus (MD). Six patients did not report any chronic
histological analysis. disease. The functional time of implant (FTI) ranged from
five to sixty months.
Histological processing and analysisAll samples were
processed by Masson's trichromic technique (Fig. 1). Fraristological Results.The lesions that were included in
the samples, 4im histological sections were obtainedbiopsies had similar histopathological characteristics to each
which were deparaffinized and hydrated in distilled wateother. In all peri-implant soft tissue samples with peri-
First, the samples were fixed in formaldehyde solution amahplantitis lesions, collagen fibers were observed. The
then an assembly was carried out with Bouin's liquid faomposition of the samples was not uniform with respect to
15 minutes at 56-60 °C, cooled and washed in distillexllagen quantity. The values were measured in percentage
water to remove the yellow color. Weigert's Ironwith a minimum value of 8.99 %, and a maximum value of
hematoxylin staining was performed for 10 minutes antb.65 % of the total area evaluated, with an average of 39.89
washed in distilled water for 5 minutes. Dyeing with aci@o and a standard deviation of 17.02 % (Tables | and II).
scarlet fuchsin solution was carried out for 5 minutes and

washed with distilled water. A phosphomolybdic-taple I. Percentage value of collagen fibers per sample.

phosphotungstic acid solution treatment followed for 5= Minimum M aximum Average
minutes and then staining was carried out with aniline blue Vaue (%) Value (%) (%)
solution for 5 minutes. The slides were then treated with T 1 19,57 4924 33,53
% acetic acid for 2 minutes. After that, sections were 2 26,96 33,45 32,43
washed in distilled water, dehydrated, rinsed and mounted 3 11,31 35,99 30,38
on a slide. 4 10,49 65,67 53,82
5 11,67 27,18 23,07
The reading, interpretation of the results, and the 6 3329 69,91 56,91
capture of images were carried out under optical 28,75 63,90 41,78
microscopy at 40X magnification with a camera (Canon g gi'g; 32'22 ;%"152
EOS Rebel XSI, Tokyo, Japan). 10 16.15 51,22 39,27
11 8,99 34,46 26,78

Quantification of collagen fibers.Five microscopic fields
per each sample were analyzed. The quantification of _
collagen fibers was carried out using the Image J softwa-l@ble Il. Percentage value of collagen fibers of the total samples.
(version 1.46j; National Institute of Health, USA) and the Minimum  Maximum Total Standard

color deconvolution application. The image was Yaue(®)  Vaue(®)  Average(%) Deviation (%)
decomposed into 3 colors and a representative color area 8,99 75,65 39,89 17,02

was selected to be quantified. Once the imagen values are

adjusted, the “Red” option is changed to “B&W” optionDISCUSSION

and areas of interest areselected. Finally, the system

delivers a summary table with the area results in square

pixels, which will later allow to calculate the percentage Connective tissue constitutes a fundamental part in
of collagen. Collagen quantification was expressed ase@ery inflammatory disease. It is the place where cellular
percentage of the total area evaluated. The data wefgl vascular structures interact between them and induce
grouped to represent a mean value and standard deviatipie, healing process, which is the final purpose of any
determining minimum and maximum values. inflammatory course. Therefore, determination of the amount
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of this tissue becomes of great importance in terms of According to a study carried out by Berglurethal.
associating the histological structure with the dynamics ¢2004), in which soft tissue biopsies from six patients with
the pathogenesis of disease. peri-implantitis were analyzed, it was shown that the
composition of the connective tissue was not uniform with
In chronic peri-implantitis, few reports on humarrespect to the densities of collagen, vascular and
studies have been found in the literature. Most of the reseamflammatory structures in different compartments of the
is performed in animal studies using models with ligatiorinjury. The proportions of collagen and vascularization were
induced peri-implantitis which represents an acute proce3$ % and 3.5 %, respectively.
(Langet al, 1993; Comugt al, 2001; Martingt al, 2005;
Berglundhet al, 2007). Considering that peri-implantitis is In an immunohistochemical study that shows the
a chronic inflammatory disease, these studies could not pattern of collagen distribution in healthy and peri-implant
comparable due to the differences in the pathogenesnsicosa, an important increase in collagen V was shown in
between an acute and a chronic process. Althougleri-implantitis (Borsaneét al, 2005). The authors propose
inflammatory process involves similar mechanisms, type tfiat this marked increase in collagen V could influence the
cells in one or another are not the same, and differembmeostasis of gingival stroma and could permit greater
molecular interactions occur. Finally, considering a clinicddacterial penetration. Some authors refer to other
point of view, conclusions obtained in an experimental modeivestigation in which it is mentioned that Collagen type V
cannot always be extrapolated to a human process. Our stigdyesistant to collagenase digestion (Liettal, 1979) and
was based on the histological analysis of the amount isffound localized in inflamed gingival tissues. In our study,
collagen tissue directly on human soft tissue from perihe collagen found could be type V collagen, which might
implant lesions, which allows a possible application in thiee associated to the inflammatory process found, but more
clinical field. investigation needs to be performed.

There is scarce literature that evidences the It has been reported that when there is a permanent
percentage of collagen fibers in peri-implant soft tissue mssociation between pathogenic molecules, host tissue
human peri-implantitis. The composition of peri-implant softlestruction, mediators, and receptors in the context of a
tissue in healthy implants has been described, comparidgronic inflammatory process develops in peri-implant
the orientation of the collagen fibers with the naturdissues, as well as in periodontal disease. It has been reported
dentition, analyzing the adaptive process in relation to tlileat the extent of inflammation in the cellular infiltrate
implant (Sculearet al, 2014; lvanovski & Lee, 2018). In seemed to be more pronounced in peri-implantitis, where it
the present study, it was possible to demonstrate that tten spread to the bone marrow (Heitz-Mayfield & Lang,
average quantity of collagen fibers in peri-implantitis lesion8010), compared to that reported in periodontitis where the
is around 40 % of the total area evaluated, which disease was well contained within the compartment. This
considered as an important percentage. When comparingtla@ be attributed to structural differences between the
guantification of collagen fibers in other similar studies, sony@eriodontal mucosa and the peri-implant soft tissue.
differences in this figure were found.

The stain used in this study was Masson'’s Trichrome,

In a descriptive observational study, eighteen implantghich is a common technique that distinguishes 3 colors
were analyzed histologically; nine patients in the group witlind allows collagen fibers to be clearly visible (Pugaal
peri-implantitis (PP) and nine in the group with healthy per2013). Numerous studies have used Masson’s Trichrome
implant tissues (PH). This study shows that the PH grogtain to identify the collagen fibers in different diseases
had a higher percentage of collagen fibers (28 %) compar@hcere®t al, 2017; Yinget al 2017). However, since this
to the PP group (20 %), with a significant difference. Thenqgrocedure could cause a considerable number of errors, it
was also a significant negative correlation between thmas been complemented with the use of Image J software
density of IL-17 and the percentage of collagen, indicatingethod to quantify collagen fibers using ImageJ with its
that a higher secretion of this interleukin decreases tlelor deconvolution plugin for a more exact quantification
percentage of collagen fibers (de Aragjcal, 2017). The of collagen fibers.
amount of collagen tissue described in this study differ from
results found in our investigation, in which we registered a This investigation is a descriptive design, therefore
mean total percentage of 39,89 %. A possible explanatigronly refers to the amount of collagen in peri-implantitis
for this difference could be a greater healing reaction, glisease as a preliminary study.The main limitation of this
which the inflammatory cells are a stimuli for fibroblasts teesearch is the number of samples and the lack of a control
secrete more extracellular matrix components. group. Increasing the number of samples and comparing the
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Cthicic i ; i ; 018.
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process of repar_anve response, In the presence of aNpjstopathological observations of human periimplantitis lesiarglin.

inflammatory infiltrate. This phenomenon should be Periodontol., 31(5841-7, 2004.
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