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Colonization of new and reused dental implant healing abutments by oral 

microbiota during implantation period 

Introduction. 

Dental implants placement procedure has become an important option in dentistry 

to replace missing teeth and restore their function and has been commonly used 

in recent years [21]. Implant healing abutment (IHA) placement is one of the 

stages of implantation. However, peri-implant diseases such as mucositis and 

peri-implantitis are still big problems facing implantologists [6].  

An exposed dental implant surface is prone to microbial colonization and biofilm 

formation [1]. Such biofilms are the main source of pathogens for peri-implant 

disease, they may trigger infection and cause inflammatory destruction of the 

peri-implant tissue [11].  

Oral bacteria are the main components of the oral microbiota and naturally form 

biofilm communities with each other on the surface under almost any 

environmental condition or hygienic status of the oral cavity as a natural biotope 

[5]. Such communities have much more virulent characteristics compared to 



 

 

bacteria in planktonic state, as they are less penetrable by antibodies, neutrophils 

or antimicrobial factors of the host [14]. Many bacterial species in biofilms 

exhibit greater tolerance to different environmental factors, such as pH, oxygen, 

UV radiation, drying etc [7].  

Oral cavity is a constantly changing dynamic ecosystem continuously colonized 

by microorganisms. Development of the oral microbial community involves 

competition as well as cooperation among colonizers of the hard surface. Changes 

in the local microenvironment can cause changes of the biofilm microflora, 

enabling certain species to overgrow, enhance their virulence and eventually 

become opportunistic pathogens. Dysbiotic biofilms may elevate community 

virulence, and the resulting community targets specific aspects of host immunity 

to further disable immune surveillance while promoting an overall inflammatory 

response [10]. Inflammation and dysbiosis reinforce each other and stimulate the 

inflammatory tissue destruction, as in the case of bone loss in peri-implantitis 

[17].  Therefore careful oral hygiene, prevention of the presence of bacteria in the 

region together with the use of sterile instruments and components to avoid cross-

infection between patients are important goals of implantology and essential for 

long-term implant success [2]. Nevertheless, the reuse of implant healing 

abutments (IHA) is common in dental practice. It is considered that effective 

elimination of bacteria, fungus and viruses is accomplished by conventional 

cleaning and sterilization. But multiple cycles of sterilization could affect the 

biocompatibility of IHAs surface and could result in microfractures of the 

temporary components [9]. Therefore, the aim of our study is to analyze and 

compare the colonization by microbial symbionts of the surface of new and 

reused dental implant healing abutments in patients undergoing implantation. 

The aim of the study. To analyze and compare the colonization of new and 

reused dental implant healing abutments by oral microbiota in patients during 

implantation.  

Materials and methods. 



 

 

Дослідження розпочинали з відбору пацієнтів, які дали інформовану згоду 

на участь у дослідженні, згідно з принципами Гельсінкської декларації прав 

людини, Конвенції Ради Європи про права людини і біомедицину, 

відповідних законів України та міжнародних актів [  ],  

4 groups of 5 randomly selected patients in each were enrolled in this study, 12 

women and 8 men, with partial secondary adentia, without significant medical 

anamnesis,  all non smokers and having good oral hygiene. A total of 36 

submerged dental implants (implantSwiss) were placed using two stage surgery 

protocol and were completely buried under mucosa, with an appropriate healing 

time (3-6 months).  

The second stage surgery was considered as a baseline, all 36 implants were 

surgically exposed and 36 different healing abutments (3 and 5 mm in height) 

from the same implant system were placed. Group I included 12 IHAs 3 mm in 

height reused after proper cleaning and sterilization, Group II — 10 new IHAs 3 

mm in height, Group III included 8 reused 5 mm IHAs, Group IV — 6 new 5 mm 

IHAs used for the 1st time.  After 10 to 14 days sutures were removed and patients 

were instructed not to brush the surgical area. The only preventative treatment 

prescribed for patients was mouth rinsing with CHX (0.12%) 2 times a day for 7 

days. 

The examination of the oral cavity was performed 2 to 3 weeks after total healing 

of the mucosa, without any signs of inflammation in the mouth, because the 

presence of sutures and swelling could determine an uncontrolled deposition of 

plaque and, therefore, led to biased results. We used Mira2Tone tablets to color 

formed on healing abutments biofilm. Each tablet was ground and dissolved in 

0,9% NaCl, then established suspension was injected using sterile syringes into 

the oral cavity of each patient until all healing abutments were stained enough.   

At this stage we evaluated the level of plaque formation on the IHAs surface: only 

cervical part of healing abutment covered with biofilm (Ph. 1,a); ⅓ of the surface 



 

 

covered with biofilm (Ph.1,b); more than ½ of the surface covered with biofilm 

(Ph.1,c).  

   
Photo 1. a) Cervical part of healing abutment is covered with biofilm; b) ⅓ of the healing abutment surface is 

covered with biofilm; c) more than ½ of the healing abutment surface is covered with biofilm.  

 

Microbiological examination was performed using the classical cultural method, 

which allows to analyze quantitative indicators of colonization by 

microorganisms - symbionts of the oral cavity. To prevent material contamination 

by environmental microflora a sterile excavator was used aseptically. 1.0 ml 

sample of the biological substrate from the IHA placed in transport media was 

streaked during one hour after the material sampling on the following growth 

media: 5% sheep blood agar, meat peptone agar, selective salt egg agar, Mitis-

Salivarius agar and placed in 37°C incubator for 24 hours, after what cultured 

bacterial colonies were counted (Ph. 2,3). 

Aerobic bacteria belonging to a precise genus were determined on the basis of 

morphological characteristics, culture properties, and due to establishment of 

biochemical properties [8]. The colonization rate was estimated at the colony 

level. 

Statistical calculation of the results was performed using personal computer and 

software package for statistical data analysis for biomedical research “Instat” 

(GraphPad Software Inc.). The results were obtained in the form of the average 

value of the studied parameter (M), the standard error (deviation) of the studied 

parameter (m) and the reliability index (p). 



 

 

 
Photo2. Microorganisms growing on 5% sheep blood agar, meat peptone agar 

  
Photo3. Streptobacillus (a), Streptococcus, Gram+ monococcus (b), light microscope view, magnification x630. 
Results and discussion.  

All 36 dental implant healing abutments were contaminated with biofilm. 38,9% 

of all IHAs were covered with plaque only in cervical area, 30,6% -  ⅓ of the 

surface and more than ½ of the surface each. However, some differences were 

observed in experimental groups. Group I included 25% of IHAs covered with 

biofilm in the cervical area, 41,7% - ⅓ of the surface and 33,4% IHAs were 

covered with biofilm more than ½ of the surface, group II included 50%, 30% 

and 20% respectively. The following research results were obtained: IHAs from 

experimental group III, in which plaque was detected only in the cervical area 

and on ⅓ of the surface, accounted for 25.0% respectively, and 50.0% – 

abutments ½ of the surface or more covered with plaque; instead, 66.7% of the 

abutments of group IV were contaminated only in the cervical region, 16.7% – 

on ⅓ of the surface, and 16.7% – on half or more of the surface of the IHAs. 

Dental implant healing abutments with formed dental plaque on which 

corresponds only to the condition of the oral cavity as "satisfactory hygiene" (the 

plaque is found on a third of the abutment surface after the staining) were enrolled 

in the microbiological study.  



 

 

The obtained results confirmed the oral hygiene of our patients was  

satisfactional, since aerobic gram-negative microbiota (in particular, 

enterobacteria) was not established in the material, and the existing Staphylococci 

did not show lecithinase activity or other signs of virulence. 

Obviously, the greater formation of dental plaque on the higher healing abutments 

led to the formation of more significant microbiological indicators. 

While studying the microbial spectrum of biofilm formed on IHAs from different 

groups, the following features were established (table 2): Streptococcus spp. were 

the leading factors of contamination in all groups, in group III - 98,13±0,32 

CFU/ml, in group I - 97,30±0,32 CFU/ml. Group II showed the lowest level of 

detected in biofilm microorganisms: Staphylococcus epidermidis - 25,60±0,42 

CFU/ml, in Group IV (5mm IHAs). Reuse of healing abutments led to an increase 

of staphylococcus population level in spite of its height - 57,80 ±0,56 and 65,60 

±0,64 CFU/ml (р<0,05). Streptobacillus spp in Group I were detected 44,20 

±0,61 CFU/ml, Group III - 53,30 ±0,69 CFU/ml compared to Group II and IV - 

26,70 ±0,69 and 35,50 ±0,79 CFU/ml - a significant increase of the indicated 

parameters (by 1.65 and 1.5 times). 

Quantitative indicators of gram+ monococci showed a more intensive formation 

of dental plaque on the used formers, although these differences were not reliably 

significant (table 1). 

 

Population levels of groups of microorganisms found in dental plaque from 

new and reused healing abutments 

Genus of 
microorganism 

І group  
(research) 

n =12 
103 

CFU/ml 

ІІ group 
(control) 

n =10 
103 

CFU/ml 

ІІІ group  
(research) 

n =8 
103 

CFU/ml 

IV group 
(control) 

n =6 
103 

CFU/ml 

Streptococcusspp 97,30 ±0,32 94,40 ±0,69 98,13±0,32 95,80 ±0,52 



 

 

Staphylococcusep
idermidis 

57,80 ±0,56* 25,60 ±0,42 
 

65,60 ±0,64* 46,00 ±0,80 

Streptobacillussp
p 

44,20 ±0,61* 26,70 ±0,69 53,30 ±0,69* 35,50 ±0,79 

Gram+ 
monococcus 

19,50 ±0,58 17,20 ±0,41 20,30 ±0,48 17,50 ±0,24 

Note.* – indicators of groups are significantly different from each other (p<0.05). 

 

The implant healing abutments are important temporary components of 

implantology systems, they are essential for soft tissue conditioning as they 

provide a scaffold for tissue growth [20] and are used to improve aesthetic result 

of implantation. IHA is exposed to a unique combination of conditions, with one 

part supragingival and exposed to the oral cavity and the other part subgingival 

and in contact with soft tissue. Reuse of dental implant healing abutments is 

common in clinical practice, primarily for economic reasons [19]. The purpose of 

this study was to compare the features of biofilm formation on new and reused 

IHAs. We hypothesized that reusable IHAs would have lower corrosion 

resistance and higher level of surface degradation compared to new IHAs, and 

that these changes could potentially affect the colonization of the surface by 

microorganisms [12, 15], as it is known that biofilm formation on implant surface 

is controlled not only by growth conditions, but also, by the nature of the 

colonized surface. In addition, several studies have indicated that a combination 

of mechanical and chemical cleansing is ineffective in complete removal of 

biological debris and biofilm from abutments [18, 4], the other retrieval study 

showed the presence of viable bacteria [3] and organic carbon [13] attached to 

IHA surface post-sterilization. Moreover, procedures used for routine 

sterilization cannot inactivate prions as they can survive autoclaving even at high 

temperatures [16].  

Further studies are needed to compare the aspects of biofilm formation on single-

use and reused implant healing abutments.  



 

 

Conclusions. 

The obtained data demonstrated that the plaque formation was statistically higher 

on IHAs, which were reused, than on new ones, although there weren’t any 

differences in prescribed oral hygiene. Microbiological analysis showed the 

highest level of contamination in group III (reused 5mm IHAs), and the lowest in 

group II (new 3mm IHAs). Group I (reused 3mm) was less contaminated than 

Group IV (reused 5mm), but more contaminated than group II (new 5mm). 

Retention of oral cavity microorganisms to hard surface, in particular healing 

abutment, depends on the characteristics of this surface. Repeated cycles of 

cleaning, sterilization and use of IHA changes their surface characteristics, which 

could affect the initiation of biofilm formation, primary colonization and 

adhesion of microorganisms. Streptococci - the most important components of 

the oral microbiota - were obtained at higher population levels compared to other 

microorganisms of the oral microbiota, but the differences in their colonization 

of new and reused healing abutments were unsignificant, unlike Staphylococci, 

which do not belong to the specific microbiota of the oral cavity and for which 

the nature of the surface has a much stronger effect on colonization and adhesion 

to the artificial material. Filamentous bacteria and streptobacilli are more actively 

involved in biofilm formation on the changed surface due to their specific 

morphology. Excessive colonization leads to co-aggregation of pathogenic 

microorganisms, which can cause mucositis or peri-implantitis and, as a result, 

loss of the implant. Therefore the practice of reusing healing abutments between 

patients should be reconsidered. 
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Introduction. Reuse of implant healing abutments is common in dental 

practice, most of all because of economical reasons. 

The aim of the study. To analyze and compare the colonization of new and 

reused dental implant healing abutments by oral microbiota in patients during 

implantation.  

Materials and methods. 4 groups, 20 patients, 36 healing abutments were 

examined using clinical and microbiological methods. 

Results. Clinical and microbiological analysis showed that biofilm formation 

was statistically higher on IHAs, which were reused, than on new ones. 

Conclusions. The practice of reusing healing abutments between patients 

should be reconsidered. 

Key words: dental implant, healing abutment, biofilm, bacteria, peri-

implantitis, mucositis, reuse.   

 

Колонізація представниками мікробіоти порожнини рота нових і 

повторно використовуваних формувачів ясен після проведення 

дентальної імплантації 
В. Ю. Вовк, М. А. Панас, М. Р. Собчишин, П. С. Крюков 

Вступ. Процедура дентальної імплантації стала в останні роки дуже 

популярною та все частіше використовується в практиці лікаря-

стоматолога. Проте асоційовані з нею патологічні стани, такі, як 

перимукозит і періімплантит, досі становлять велику проблему, з якою 

стикаються імплантологи. Повторне використання формувачів ясен є 

поширеним явищем у стоматологічній практиці, переважно через 

економічні причини, проте це може бути недостатньо безпечно  

Мета. З’ясувати й порівняти колонізацію представниками мікробіоти 

порожнини рота нових і повторно використовуваних формувачів ясен 

після проведення дентальної імплантації. 



 

 

Матеріали й методи. В дослідженні брали участь 4 групи по 5 випадково 

відібраних пацієнтів у кожній, усього 36 формувачів ясен 3 та 5 мм 

заввишки. Аналіз утворення нальоту на формувачах було проведено 

клінічно, використовуючи таблетки для забарвлення нальоту. Матеріалом 

для мікробіологічного дослідження слугували формувачі ясен та 

сформована на них біоплівка. Мікроорганізми були ідентифіковані 

відповідно до класифікаційних даних, запропонованих у 9-му виданні 

посібника Bergey. Статистичну обробку результатів проводили за 

допомогою програмного забезпечення статистичного аналізу даних для 

біомедичних досліджень «Instat» (GraphPad Software Inc.). 

Результати. Клінічний та мікробіологічний аналізи показали, що 

утворення біоплівки було статистично вищим на формувачах ясен 

пацієнтів, які були використані повторно, ніж на нових. 

Висновки. Варто переглянути повторне використання формувачів ясен 

між пацієнтами під час імплантації в практиці лікаря-стоматолога.  

Ключові слова: дентальний імплантат, формувач ясен, біофільм, бактерії, 

періімплантит, перімукозит, повторне використання.  
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