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Periodontal bacteria Identity and associated risks  

 
 
The first cause of the origin of the parodontite is in the formation of bacterial biofilm. The 
bacteria implied in the parodontite are also in weak concentration in the healthy sulcus. The 
colonization of the mouth by paro-bacteria can take place at an early age, for example 
following a parental transmission. A great number of cases of parodontites can be treated in a 
dentist's surgery according to the traditional process of mechanical actions, such as radicular 
surfacing and under-gingival descaling while being under control during years.  
 
In the presence of periodontopathogens bacteria which can penetrate in tissue such as 
P.gingivalis and A. actinomycetemcomitans, these methods are not enough to eliminate  them 
from the sulcus. Consequently and in spite of the vigilant treatments, it occurs a loss of 
progressive or fast  decomposition of the alveolar bone. In this case, only one antibiotic 
therapy obviously can, after the bacteriological diagnosis, to improve the effectiveness of the 
treatment. The choice of the therapy depends on the composition of the under-gingival 
microflora and the clinical state of the parodontite. An antibiotic therapy can be prescribed 
only in combination with a meticulous cleaning of the pockets. It goes without saying an 
antibiotic therapy is not prescribed without  a microbiological analysis. The success of the 
long-term treatment is assured only if the patient takes care of a good oral hygiene and 
follows a monitoring program.  
 
In certain cases, the dental treatment requires the recourse to the dental implantology. During 
these last decades, the dental implants became an alternative treatment running to the 
removable prostheses. Several longitudinal studies brought back rates of survival of 90-95% 
over one period from 5 to 10 years. The studies of follow-up to the long-term were satisfied to 
have the rates of survival or rate of success, and little brought back the incidence of perished-
implantites. However, the data of some recent articles indicate that nearly 15 to 20% of the 
patients with implants present after 10 years a progressive osseous loss on one or more sites 
of implants. In the article of Roos-Jansåker and Al (2006a), one perished-implantite was 
raised at 16% of the patients and around 6,6% of the implants, perished-implantite being 
defined in this case like an osseous loss higher or equal 1,8 mm after one year of actuation, 
was associated with a bleeding and/or a suppuration with the survey. Fransson and Al (2005) 
bring back a progressive osseous loss at 28% of the patients, the implants in function being 
followed here over a period of at least 5 years. 
 
The biological complications which appear before implant bone-integration can be related to a 
surgical traumatism, with a post-operative infection or with an overload, while those which 
occur immediately after the bone-integration of the implant are related to a microbial 
colonization similar to the periodontal pockets present before implant installation. 
The bacteria associated with peri-implantites are similar to those which one detects around 
teeth reached of periodontites.  
 
Processes of bacterial translocation could be highlighted for principal the pathogenic bacteria. 
Gingivo-dental pockets of the adjacent teeth, as well as surrounding soft fabrics, such as the 
back of the tongue, mucous membranes are as many bacterial tanks likely to ensure the 
colonization of the implant. 
 
According to a recent review of literature (Van der Weijden and Al, 2005), antecedents of 
 
 



 
parodontites must be regarded as a risk factor of the prosthetic treatment and the patients 
presenting an untreated or refractory periodontal disease present an increased risk of 
complications. 
 
This diseases parallel to develop the increase in the number of implants set up. They currently 
constitute the independent source of complications in the medium and long term implants. 
More than 450 000 implants have been sale in France in 2009 , probably more than 5 millions 
in Europe. 
 
Taking into account the difficulties of decontamination related to the design even of the 
implants which aims at optimizing bone-integration, a preventive attitude must be the rule. 
Initially, the choice to establish among patients having lost their teeth for reasons 
parodontales is risk factor, knowing that the possibility of colonization of the sites perished-
implantaires by pathogenic bacteria parodontales is high.  
 
The early assumption of responsibility of any inflammatory reaction perio-implantitis will 
make it possible to limit the progression of it, because the mucosity systematically makes the 
bed of periodontal infection  whereas the passage of the gingivite to the parodontite is far 
from being the rule. 
 
Admittedly, the dental surgeons implying themselves in therapeutic implant must be 
conscious of the risks of contamination preoperative, but must be able to anticipate the late 
infectious risk in order to limit the risk of implant failing. 
 
The latter must be able to profit from an adequate control of the infection, 
including/understanding an analytical plan, a complete periodontal treatment preoperative and 
an adapted maintenance. 
 
The patients having undergone a periodontal treatment and the smokers appear more likely to 
develop peri-implantitis.  
 
This is why it is important in practice clinical daily to evaluate the biological factors of risk 
before placing the implants, and attentively supervising the patients after treatment to detect 
early signs of infection.  
 
The early detection of signs of pathology, the reinforcement of measurements of oral hygiene 
and the treatments will be able to reduce the bacterial loads. 
 
The bacteria blamed in the parodontites and peri-implantitis requiring a microbiological 
analysis are: 
 
§ Aggregatibacter actinomycetemcomitans  
§ Porphyromonas gingivalis 
§ Tannerella forsythensis 
§ Treponema denticola  
§ Prevotella intermedia 
§ Peptostreptococcus micros 
§ Fusobacterium nucleatum 
§ Campylobacter rectus 
§ Eikenella corrodens 
 



 
 
 
 

Aggregatibacter  actinomycetemcomitans 
 
 
 
 
Characteristic of the colony: aspect of the colony in the star shape on a special agar plate 
allowing to distinguish A.a in the culture well. It is about an optional anaerobic bacterium 
which develops consequently as well in aerobic medium as anaerobic under a high CO2 
concentration. The bacterium is visible with the microscope like a Gram-negative bacterium 
(coloured in red) of type “hull in the shape of stick”. A.a is sensitive to Amoxicilline, 
Clarithromycine and Doxycyline, but is practically insensitive in Métronidazole. Resistance 
to Amoxicilline  are however more and more describe in the literature. There is a strong 
relation with the youthful parodontites (very high). A.a is then often the only bacterium 
present in very great numbers, without other periodontopathogens. A.a bacterium cannot be 
eliminated mechanically (descaling and radicular surfacing). It is in addition present in all the 
oral cavity and it is not consequently only in the pockets but also in saliva.  
A.a. is transmissible in particular between parents and children.  
 
Risks: 
This bacterium is able to feed with many substances in particular because of the many 
enzymes which it can produce. It can thus with it only cause many tissue damage. It causes 
moreover very strong immune reactions. 
It produces substances which are toxic for the leucocytes and the monocytes. This bacterium 
is suspected to be strongly implied, inter alia, in endocarditis and pneumonias. 
 
 
 
 

Porphyromonas gingivalis 
 
 
 
 
On an agar plate to blood, this bacterium generally develops a circular colony smoothes black 
color. Tease however described an alternative which develops a surface of a structure of the 
type “cauliflower”. The dye is developed starting from iron present in the medium 
(hemoglobin). To make visible this color, the plate is put in culture at 37°C during a few 
weeks. The bacterium is strictly anaerobic, it develops only in one medium without oxygen. 
The bacterium is visible with the microscope like a Gram-negative stick (coloured in red). 
Porphyromonas is sensitive to Métronidazole and the Clindamycin. This bacterium seldom 
appears out of the oral affections. Porphyromonas gingivalis is transmissible between 
parents and children and, to a lesser extent, between partners. 
 
Risks: 
Virulent factors: Porphyromonas gingivalis makes ferment proteins. The bacterium breaks up 
immunoglobulins (immunizing proteins) and collagen (conjunctive fabric). 
 
 



 
 
 
 
 

Tannerella forsythensis  
 
 
 
 
The bacterium multiplies on an agar plate to blood to form a white colony smoothes on fuzzy 
board. The bacterium is strictly anaerobic, it develops in a medium without oxygen. The 
bacterium is visible with the microscope like a spindle-shaped stick negative Gram (coloured 
in red). The bacterium is sensitive to Metronidazole and the Clindamycin, but it is insensitive, 
for example, in Doxycycline. The bactéroïdes are put in relation to the refractory parodontite. 
The bacterium practically presents itself at all the human beings and it forms part of the 
bacteria commensales thus. Those do not constitute any risk as long as their absolute number 
remains restricted. 
 
Risks: 
The strong proteolytic property (involving the protein cleavage) is the virulent independent 
factor of this bacterium. 
 
 
 
 
 
 

Treponema denticola 
 
 
 
 
The spirochete Treponema denticola is a very mobile bacterium spirillaire which does not 
form a colony on an agar plate. It is thus difficult to highlight by means of a traditional 
culture. The spirochete is presented to the microscope like a bacterium spirillaire. As it is 
difficult to color according to the process of Gram, one in general prefers to use the 
contrasting phase microscope, the microscope at black bottom or the electron microscope. 
Treponema denticola can be counted precisely only by means of techniques PCR. The 
bacterium is anaerobic and thus multiplies in absence of oxygen, but it supports minor 
amounts of oxygen well. The spirochete can be eliminated well by means of a descaling and 
of a radicular surfacing.  
 
Risks: 
The spirochete is strongly proteolytic and it can penetrate in intact fabrics (cells of the 
epithelium). It needs however the presence of other pathogenic for good to multiply.  
 
 
 
 
 
 



 
 
 
 
 

Prevotella intermedia  
 
 
 
 
The bacterium forms on an agar plate to blood, a colony of black coloring and it gives a 
brown coloring to the agar plate around the colony. P.i is a strictly anaerobic bacterium which 
multiplies only in one medium without oxygen. This bacterium is visible with the microscope 
like a Gram-negative stick (coloured in red). Prevotella intermedia is only sensitive to 
Métronidazole and the Clindamycin. Some indications found in the literature highlight that 
Porphyromonas gingivalis slows down the growth of Prevotella intermedia.  
 
Risks: 
The bacterium making ferment complex glucids, is proteolytic (involving the protein 
cleavage), but it is definitely proteolytic than Porphyromonas gingivalis for example. 
 
 
 
 
 

Peptostreptococcus micros 
 
 
 
 
Peptostreptococcus microphones is a hull Gram-positive which develops on a plate with 
blood in the form of small opaque white colonies. The bacterium is not haemolytic. It is about 
a commensale bacterium which almost always appears, as well among patients suffering from 
parodontite as at the healthy people, however of small numbers in these last. 
Peptostreptococcus microphones is practically insensitive with the Bacitracin, Erythromycine 
and not very sensitive to Amoxicilline. Several publications give contradictory 
informations in connection with its sensitivity to Métronidazole: it is thus question of 
100% of sensitivity up to 100% of insensitivity. Insensitivity dominates in the majority of the 
publications. 
The Clindamycin is to be preferred among usual antibiotics. 
No real virulent factor of the bacterium is known, but it often forms part of destructive. 
microflora consortia 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Fusobacterium nucleatum 
 
 
 
 
Fusobacterium nucleatum is Gram a negative bacterium of pale color. Its microscopic form is 
a long punctiform fine stick which presents microscopic similarities with Capnocytophaga. 
It forms 3 types of different colonies on a plate with blood: a colony on notched board, an 
iridescent and smooth colony, a colony of gray color to gray-white. It is about an oral 
bacterium commensale whose function is not obvious. Its pathogenicity is little known. Some 
publications make mention have detected of them great numbers in the event of GUNA 
(gingivite ulcéro-necrotic acute), of parodontite chronic and stress. 
It is sensitive to a whole range of antibiotics but it is perfectly insensitive, for example, in 
Erythromycine, Clarithromycine and Tétracycline. Good sensitivity to Métronidazole and 
Amoxicilline. 
 
 
 
 

 
Campylobacter rectus 

 
 
 
 
Campylobacter rectus is a Gram-negative bacillus. To the microscope, the bacterium presents 
itself in curved form on which it is sometimes possible to observe whip (interference 
microscopes, with contrast of phase and electronics). So that it develops suitably on an agar 
plate with blood, it needs a weaker oxygen tension (3-15%) and a higher CO2 tension. It 
develops a morphology of viscous and fuzzy colony then. Campylobacter rectus is only in the 
oral zone and generally of small numbers. 
Little thing was published in connection with its virulent factors and of its resistances. 
We also find results contradictory in connection with this bacterium as for its sensitivity to 
Metronidazole and the Clindamycin. Some publications evoke positive sensitivities to 
Tétracycline, Ampicilline and Amoxicilline/ac.clavulaniqu 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Eikenella corrodens 
 
 
 
 
Eikenella corrodens is an optional anaerobic Gram-negative bacillus. It is an oral commensal 
bacteria, but it is also out of the oral cavity. This bacillus causes ignitions, in combination 
with other bacteria. This bacillus is in the plate of the healthy patients and the patients reached 
of parodontite. Its role in the etiology of the plate is not well-known. 
Problem in culture: this bacillus has a morphology of variable colony and it presents, during 
reactions of identification, various biochemical and serologic reactions. It is an excellent 
candidate to be identified and counted by means of techniques PCR. 
Virulent factors: 
- lipopolysaccharides (reactions of ignition cause); 
- proteins of external membrane - cytotoxic effect on the cells: 
- adhésines - mechanisms of adherence; 
- exo-polysaccharides - substances of the lectine type - toxic. 
Eikenella corrodens is resistant, inter alia, in Métronidazol, Erytromycine, the Clindamycin 
and Tétracycline. This bacterium is generally sensitive to Amoxicilline, Ampicilline and 
Moxifloxacine. 
 
 
 

Microbiological control : recommandation and objectives 
 
It is advised to carry out an analysis in the following situations: 

• periodontal disease  with depth of the pockets >4mm (in spite of a very good oral 
hygiene) 

• aggressive or progressive Periodontal disease   
• refractory Periodontal disease  resistant to the therapy 
• periodontal disease  evolving/moving quickly  
• infections around dental implant (peri-implantitis) 
• preparation of the installation of the dental implants 

 
 
The objectives of the analysis are: 

• the choice of a suitable antibiotic 
• an external expertise with the dentist's surgery  
• the follow-up of the treatment and the evaluation of its success 
• identification of the pockets at the risk 
• a documentation of the stage of the infection   
• an early detection of the second-infection   
• an evaluation of the success of the implantology 
• the motivation of the patient to maintain his treatment and its oral hygiene on the 

long run 
 
 
 



 
 
 

Example of Sampling kit 
 
 
 
Contents:  
1 blister with sterile paper points  
1 prepaid mail  envelope  
1 card for sample identification 
Tubes for sample collection 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Microbiological complexes and pathogenic Threshold 
 
 
The treatment recommended by the dental surgeon must be based on parameters and criteria 
reliable and measurable in time.  
 
The species parodontopathogenes are presented schematically within microbiological 
complexes (Socransky et al., 1998).  
 

Complex of  
Socransky 
 

Periorodontopathogen Abbreviation 

Threshold of pathogenicity 
requiring the use of a 
antibiotic adapted in addition 
to one mechanical action 

 

Complex Aa Aggregatibacter 
actinomycetemcomitans Aa >10 3 CFU  

 

Complex Red 
Porphymonas gingivalis 
Tannerella forsythensis 
Treponema denticola 

Pg 
Tf 
Td 

>10 5 CFU  
>10 5 CFU  
>10 5 CFU  

 

Complex 
Orange 

Prevotella intermedia 
Peptostreptococcus 
microphones 
Fusobacterium nucleatum 

Pi 
Pm 
Fn 

>10 5 CFU  
>10 6 CFU  
>10 7 CFU  

 
Complex Orange 
Associated Campylobacter rectus Cr >10 6 CFU  

 
 

Complex Green Eikenella corrodens EC. >10 7 CFU   

 
The microbiological analysis gives a value of quantification (equivalent CFU by sample) of 
each periodontopathogen as well as the percentage of each bacterial type compared to the 
total flora, and also indicates the prevalence of a stock compared to another. 
 
The analysis used within the framework of the microbiological quality control before the 
installation of an implant will also target the 9 periodontopathogens . 
 
Presence of the Aa complex, red complex and orange complex on the tissue surface or in the 
adjacentes teeth will highly increase the risk for implant failure due to periodontal disease 
activation. 
 
 
 
 
 
 



 
 
 
References 
 
Clin Implant Dent Relat Res.. [Epub ahead of print 2010] 
Transmission of Periodontopathic Bacteria from Natural Teeth to Implants. 
Aoki M, Takanashi K, Matsukubo T, Yajima Y, Okuda K, Sato T, Ishihara K. 
Abstract 
Purpose: Prevention of peri-implantitis is essential for the success of implant rehabilitation. Infection by 
periodontopathic bacteria is a major cause of peri-implantitis. The aim of the present study was to identify the 
source of peri-implant colonization by periodontopathic bacteria. Materials and Methods: Twenty-one patients with 
implants were enrolled in the study. Subgingival plaque samples from the adjacent, occluding, and contralateral 
natural teeth were collected prior to second-stage surgery. Samples from implant sulci were then obtained 2 
weeks later. Detection of periodontopathic bacteria was performed by the polymerase chain reaction. Results: 
The detection rates for Aggregatibacter actinomycetemcomitans, Prevotella intermedia, Porphyromonas 
gingivalis, Treponema denticola, Tannerella forsythia, and Fusobacterium nucleatum in all subgingival samples 
from natural teeth were similar to that in the peri-implant sulci. Multiple logistic regression analysis revealed an 
association between the detection of A. actinomycetemcomitans, Prevotella intermedia, Porphyromonas 
gingivalis, Treponema denticola, and F. nucleatum in the gingival crevices of adjacent teeth and that of the peri-
implant sulcus, but no association for Tannerella forsythia. Conclusions: The present findings suggest that 
colonization by A. actinomycetemcomitans, Prevotella intermedia, Porphyromonas gingivalis, Treponema 
denticola, and F. nucleatum at the implant sulcus was affected by these microorganisms in the gingival crevice of 
adjacent teeth rather than those on occluding and contralateral teeth. 
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USA. 
Abstract 
Implants showing signs of peri-implantitis harbor a microbiota similar to that of periodontitis-affected teeth. This 
case report describes the subgingival microbiota of a 45-year-old female with advanced periodontitis before and 
after complete edentulation and reconstruction with dental implants. A 3-month healing period post extraction 
passed before implants were placed using a two-stage submerged implant protocol. At 4- to 6-month recall visits 
after definitive prosthetic reconstruction, some implant sites showed bleeding on probing and localized mucositis. 
Microbiological culture of three inflamed peri-implant sites showed an almost identical spectrum of pathogens, 
including Porphyromonas gingivalis, Tannerella forsythia, and other major pathogenic bacteria characteristic of 
aggressive periodontitis. As natural teeth were absent for 8 months, this case report suggests that periodontal 
pathogens can be retained for a prolonged period of time in nondental sites, from where they can later colonize 
and compromise the health of dental implants. The therapeutic implications of this finding are discussed. 
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Abstract 
Millions of partially or fully edentulous patients worldwide have been treated by means of dental implants ever 
since the description of the osseointegration process by PI Brånemark. Despite high success rates, different 
biological and mechanical complications do occur. Peri-implantitis is a chronical infection around dental implants 
with irreversible crestal bone loss. Like periodontitis, peri-implantitis is a multifactorial disease caused by 
pathogenic species in a sensitive host. Today treatment of peri-implantitis is highly unpredictable, hence regular 
follow-up and prevention seems warranted. As the number of patients rehabilitated with dental implants is 
growing, the incidence will certainly increase. Guidelines about diagnostics, prevention and treatment of peri-
implantitis are mentioned in this article based on current scientific evidence. 
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Abstract 
Colonization by periodontopathic bacteria is a risk factor for peri-implantitis. The purpose of this study was to 
investigate the colonization by black-pigmented anaerobic bacteria that occurs between the time before fixture 
installation and 6 months after inserting superstructures in implant treatment in partial edentulous cases. Dental 



plaque was serially collected from around the natural teeth and implants in 12 patients in whom a dental implant 
was indicated, and Porphyromonas gingivalis and Prevotella intermedia were detected using polymerase chain 
reaction (PCR). One month after connecting the abutment, the detection rate of P. gingivalis per site from around 
the implants was 63.7% and that of P. intermedia was 50.8%. Six months after superstructure setting, the 
detection rate per site of P. gingivalis from around the implants was 56.8% and that of P. intermedia was 41.1%. 
When chromosomal DNA segmentation patterns in the isolated P. gingivalis and P. intermedia were compared 
using pulsed field gel electrophoresis (PFGE), the patterns in the natural teeth were in accordance with those in 
the implants in 3 of 4 cases (75.0%) in P. gingivalis and all cases in P. intermedia. This finding suggested that 
bacterial colonization around implants occurred early after the implant region was exposed to the intraoral cavity 
and that the bacteria were transmitted from the area around the natural teeth 
 
Int J Oral Maxillofac Implants. 2002 Sep-Oct;17(5):696-702. 
Transmission of periodontal disease-associated bacteria from teeth to osseointegrated implant regions. 
Sumida S, Ishihara K, Kishi M, Okuda K. 
Department of Removable Partial Prosthodontics, Tokyo Dental College, Japan. 
Abstract 
PURPOSE: The presence of periodontopathic bacteria is a risk factor for peri-implantitis. The present study 
examined colonization by periodontopathic bacteria and their transmission from periodontal pockets to 
osseointegrated implant sulcus. MATERIALS AND METHODS: Plaque samples were collected from 105 sites in 
the 15 patients who participated in the study. Colonization by these bacteria was examined by polymerase chain 
reaction (PCR) and culture. The transmission of periodontopathic bacteria from periodontal sites of natural teeth 
to the implant sulcus was analyzed by pulsed field gel electrophoresis (PFGE). RESULTS: The PCR detection 
rates of Porphyromonas gingivalis, Prevotella intermedia, Actinobacillus actinomycetemcomitans, Bacteroides 
forsythus, and Treponema denticola were 80.0%, 53.3%, 46.7%, 60.0% and 40.0%, respectively. Colonizations 
by P gingivalis and A actinomycetemcomitans were statistically correlated with periodontal pockets and implant 
sulcus regions (P < .01). The PFGE patterns of the P gingivalis strains isolated from each patient were identical, 
but differed from those from other patients. The PFGE patterns of P intermedia strains were identical in 2 out of 3 
patients. DISCUSSION: These analyses indicated that there appeared to be transmission of P gingivalis and P 
intermedia from the periodontal pocket to the peri-implant region. CONCLUSION: Elimination of these periodontal 
pathogens from the patient's oral cavity before administering dental implant treatment may inhibit colonization by 
these pathogens and reduce the risk of peri-implantitis. 
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Dynamics of initial subgingival colonization of 'pristine' peri-implant pockets. 
Quirynen M, Vogels R, Peeters W, van Steenberghe D, Naert I, Haffajee A. 
Department of Periodontology, Faculty of Medicine, School of Dentistry, Oral Pathology & Maxillo-Facial Surgery, 
Catholic University Leuven, Leuven, Belgium. Marc.Quirynen@med.kuleuven.ac.be 
Abstract 
BACKGROUND: Periodontitis and peri-implantitis are linked to the presence of several key pathogens. The 
treatment of these infectious processes therefore involves the reduction/eradication of bacteria associated with 
periodontitis. METHODS: This prospective, split-mouth, single-blind study followed the colonization of 'pristine' 
sulci created in 42 partially edentulous patients during implant surgery (e.g. abutment connection). The 
hypothesis was that the composition of the maturing subgingival plaque in these 'fresh' peri-implant pockets would 
soon (within 2 weeks) be comparable to the subgingival microbiota of teeth with similar clinical parameters 
(reference sites), including the presence of bacteria associated with periodontitis. Per patient, four subgingival 
plaque samples were taken from shallow and medium pockets around implants (test sites), and teeth within the 
same quadrant (undisturbed microbiota as control sites), 1, 2, 4, 13, 26 and 78 weeks after abutment connection, 
respectively. The samples were analysed by either checkerboard DNA-DNA hybridization, or cultural techniques, 
or real-time polymerase chain reaction (PCR) for intra-subject comparisons (teeth vs. implant, for comparable 
probing depths). RESULTS: Checkerboard DNA-DNA hybridization and real-time PCR revealed a complex 
microbiota (including several pathogenic species) in the peri-implant pockets within 2 weeks after abutment 
connection. After 7 days, the detection frequency for most species (including the bacteria associated with 
periodontitis) was already nearly identical in samples from the fresh peri-implant pockets (5% and 20% of the 
microbiota belonging to red and orange complex, respectively) when compared with samples from the reference 
teeth. Afterwards (e.g. between weeks 2 and 13), the number of bacteria in peri-implant pockets only slightly 
increased (+/-0.1 log value), with minor changes in the relative proportions of bacteria associated with 
periodontitis (8% and 33% of the microbiota belonging to red and orange complex, respectively). Although small 
differences were seen between teeth and implants at week 2 with cultural techniques, a striking similarity in 
subgingival microbiota was found with this technique from month 3 on, with nearly identical detection frequencies 
for bacteria associated with periodontitis for both abutment types. CONCLUSIONS: This study indicates that the 
initial colonization of peri-implant pockets with bacteria associated with periodontitis occurs within 2 weeks. 
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Analysis of the presence of pathogens which predict the risk of disease at peri-implant sites through polymerase 
chain reaction (PCR). 
de Leitão JA, De Lorenzo JL, Avila-Campos MJ, Sendyk WR. 
University of Santo Amaro. 
Abstract 
The presence of DNA of Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, and Prevotella 
intermedia in the peri-implant sulcus samples of 19 partially edentulous patients was analyzed by polymerase 



chain reaction (PCR) and related to the depth of the peri-implant sulcus, bleeding on probing, and probable risk of 
disease. Ten of those patients presented a history of periodontal disease and nine of those did not. The DNA 
amplification of these pathogens was observed in seven samples, of which four were from patients without history 
of periodontal disease. The results suggest that even when significant inflammatory signs are absent the 
qualitative detection may indicate risk of peri-implantitis, requiring more strict postoperative control. 
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Association between periodontal and peri-implant conditions: a 10-year prospective study. 
Karoussis IK, Müller S, Salvi GE, Heitz-Mayfield LJ, Brägger U, Lang NP. 
Department of Periodontology and Fixed Prosthodontics, University of Berne, School of Dental Medicine, Berne, 
Switzerland. 
Abstract 
OBJECTIVES: The aims of this study were to (1) compare prospectively the clinical and radiographic changes in 
periodontal and peri-implant conditions, (2) investigate the association of changes in periodontal parameters and 
peri-implant conditions over a mean observation period of 10 years (8-12 years) after implant installation, and (3) 
evaluate patient risk factors known to aggravate the periodontal conditions for their potential influence on the peri-
implant tissue status. MATERIALS AND METHODS: Eighty-nine partially edentulous patients with a mean age of 
58.9 years (28-88 years) were examined at 1 and 10 years after implant placement. The patients contributed with 
179 implants that were placed after comprehensive periodontal treatment and restored with crowns or fixed partial 
dentures. One hundred and seventy-nine matching control teeth were chosen as controls. Also, the remaining 
teeth (n=1770) in the dentitions were evaluated. Data on smoking habits and general health aspects were 
collected at 1 and 10 years as well. RESULTS: At 10 years, statistically significant differences existed between 
implants and matching control teeth with regard to most of the clinical and radiographic parameters (P<0.01) with 
the exception of plaque index (PII) and recession. Multiple regression analyses were performed to associate 
combinations of periodontal diagnostic parameters to the peri-implant conditions: probing attachment level (PAL) 
at implants at 10 years was associated with implant location, full-mouth probing pocket depth (PPD) and full-
mouth PAL (P=0.0001, r2=0.36). PPD at implants at 10 years correlated to implant location, full-mouth PPD and 
full-mouth PAL (P<0.001, r2=0.47). Marginal bone level at implants at 10 years was significantly associated to 
smoking, general health condition, implant location, full-mouth PAL and change over time in full-mouth PPD 
(P<0.001, r2=0.39). CONCLUSIONS: These results present evidence for the association between periodontal and 
peri-implant conditions and the changes in these tissues over 10 years in partially edentulous patients. 
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Infectious risks for oral implants: a review of the literature. 
Quirynen M, De Soete M, van Steenberghe D. 
Department of Periodontology, School of Dentistry, Oral Pathology & Maxillo-Facial Surgery, Catholic University 
Leuven, Belgium. Marc.Quirynen@med.kuleuven.ac.be 
Abstract 
The use of oral implants in the rehabilitation of partially and fully edentulous patients is widely accepted even 
though failures do occur. The chance for implants to integrate can for example be jeopardised by the intra-oral 
presence of bacteria and concomitant inflammatory reactions. The longevity of osseointegrated implants can be 
compromised by occlusal overload and/or plaque-induced peri-implantitis, depending on the implant geometry 
and surface characteristics. Animal studies, cross-sectional and longitudinal observations in man, as well as 
association studies indicate that peri-implantitis is characterised by a microbiota comparable to that of 
periodontitis (high proportion of anaerobic Gram-negative rods, motile organisms and spirochetes), but this does 
not necessarily prove a causal relationship. However, in order to prevent such a bacterial shift, the following 
measures can be considered: periodontal health in the remaining dentition (to prevent bacterial translocation), the 
avoidance of deepened peri-implant pockets, and the use of a relatively smooth abutment and implant surface. 
Finally, periodontitis enhancing factors such as smoking and poor oral hygiene also increase the risk for peri-
implantitis. Whether the susceptibility for periodontitis is related to that for peri-implantitis may vary according to 
the implant type and especially its surface topography. 
 
Clin Oral Implants Res. 2006 Oct;17 Suppl 2:104-23. 
Outcome of implant therapy in patients with previous tooth loss due to periodontitis. 
Schou S, Holmstrup P, Worthington HV, Esposito M. 
Department of Oral and Maxillofacial Surgery, Aalborg Hospital, Aarhus University, Aalborg, Denmark. 
ss@aas.nja.dk 
Abstract 
BACKGROUND: It is frequently debated whether implant treatment in individuals with previous tooth loss due to 
periodontitis is characterized by an increased incidence of implant loss and peri-implantitis. OBJECTIVE: The 
objective of the present systematic review was to assess whether individuals with previous tooth loss due to 
periodontitis have an increased risk of loss of suprastructures, loss of implants, peri-implantitis, and peri-implant 
marginal bone loss as compared with individuals with previous tooth loss due to reasons other than periodontitis. 
SEARCH STRATEGY: Studies considered for inclusion were searched in MEDLINE (PubMed) and relevant 
journals were hand searched. Moreover, reference lists of articles selected for full-text screening as well as 
previously published reviews relevant for the present systematic review were searched. The search was 
performed by one reviewer and was restricted to human studies published from January 1, 1980 to January 1, 
2006. No language restrictions were applied. SELECTION CRITERIA: Prospective and retrospective cohort 
studies with at least a 5-year follow-up comparing the outcome of implant treatment in individuals with 



periodontitis-associated and non-periodontitis-associated tooth loss, respectively, were included. The outcome 
measures were survival of suprastructures, survival of implants, occurrence of peri-implantitis, and peri-implant 
marginal bone loss. The 5- and 10-year time points were evaluated. DATA COLLECTION AND ANALYSIS: 
Screening of eligible studies, methodological quality assessment, and data extraction were conducted in duplicate 
and independently by two of the authors. The authors were contacted for missing information. Results were 
expressed as random effect models using weighted mean differences for continuous outcomes and relative risk 
for dichotomous outcomes with 95% confidence intervals (CIs). MAIN RESULTS: Two studies with a 5- and 10-
year follow-up, respectively, were identified including a total of 33 patients with tooth loss due to periodontitis and 
70 patients with non-periodontitis-associated tooth loss. There was no significant difference in the survival of the 
suprastructures after 5 years. Furthermore, there were no significant differences in the survival of the implants 
after 5 and 10 years. However, there were significantly more patients affected by peri-implantitis in the group with 
periodontitis-associated tooth loss during the 10-year follow-up period, risk ratio (RR) 9 (95% CI 3.94-20.57). 
Moreover, significantly increased peri-implant marginal bone loss was observed in patients with periodontitis-
associated tooth loss after 5 years, mean difference 0.5 mm (95% CI 0.06-0.94). CONCLUSIONS: The survival of 
the suprastructures and the implants was not significantly different in individuals with periodontitis-associated and 
non-periodontitis-associated tooth loss. However, significantly increased incidence of peri-implantitis and 
significantly increased peri-implant marginal bone loss were revealed in individuals with periodontitis-associated 
tooth loss. The small sample size and the methodological quality assessment of the two studies suggest that the 
results should be interpreted with caution. Consequently, further long-term studies focusing particularly on the 
outcome of implant treatment in young adults with aggressive periodontitis are needed before final conclusions 
can be drawn about the outcome of implant treatment in patients with a history of periodontitis. 
 
Clin Implant Dent Relat Res. 2009 Mar;11(1):24-36. Epub 2008 Apr 1. 
Clinical and microbiological determinants of ailing dental implants. 
Tabanella G, Nowzari H, Slots J. 
Advanced periodontics, University of Southern California School of Dentistry, Los Angeles, CA, USA. 
giorgio.tabanella@usc.edu 
Abstract 
BACKGROUND: The failure of the host tissue to establish or maintain osseointegration around dental implants is 
due to either occlusal or parafunctional forces, premature loading, ill-directed stress, or microbial infection. The 
long-term failure rate of dental implants is generally 5-10%. Although a variety of etiologies of early peri-implant 
bone loss (from implant placement to 1-year post-loading) have been proposed, factors associated with late 
implant failures are less well understood but are probably related to both the peri-implant microbial environment 
and host factors. Discriminating between causes of implant failure is of importance for instituting a successful 
implant therapy. PURPOSE: The objective of this cross-sectional split-mouth study was to identify clinical, 
radiographic, and bacterial characteristics of peri-implant disease sites. MATERIALS AND METHODS: Fifteen 
patients with bilateral implants (Brånemark, Nobel Biocare AB, Göteborg, Sweden; and 3i implant systems, 
Implant Innovations Inc., Palm Beach Gardens, FL, USA) participated in the study. Sites with peri-implant 
(radiographic bone loss beyond the third implant thread) and peri-implant healthy tissues (radiographic bone level 
above the first implant thread) were identified in periapical radiographs using a long-cone paralleling projection 
technique. Microbiological identification was carried out using established anaerobic culture techniques. A 
descriptive statistics based on means and standard deviations was reported. RESULTS: Peri-implant bone loss 
was associated with the absence of radiographic crestal lamina dura, peri-implant pocket depth, pain on chewing, 
and the submucosal presence of the putative periodontopathogens Tannerella forsythia, Campylobacter species, 
and Peptostreptococcus micros. Pain was associated with P. micros, Fusobacterium species, and Eubacterium 
species. DISCUSSION AND CONCLUSION: The absence of radiographic crestal lamina dura and the presence 
of suspected major periodontal pathogens seem to be associated to peri-implantitis. 
 
Clin Oral Implants Res. 2009 Feb;20(2):169-74. Epub 2008 Dec 1. 
Peri-implantitis in partially edentulous patients: association with inadequate plaque control. 
Serino G, Ström C. 
Department of Periodontology, Södra Alvsborgs Hospital, Borås, Sweden. giovanni.serino@vgregion.se 
Abstract 
OBJECTIVE: The aim of the present study was to describe some clinical periodontal features of partially 
edentulous patients referred for the treatment of peri-implantitis. MATERIAL AND METHODS: The 23 subjects 
involved in this study were selected from consecutive patients referred to the department of Periodontology Södra 
Alvsborgs Hospital, Borås, Sweden, for treatment of peri-implantitis during 2006. The patients had clinical signs of 
peri-implantitis around one or more dental implants (i.e.>or=6 mm pockets, bleeding on pockets and/or pus and 
radiographic images of bone loss to>or=3 threads of the implants) and remaining teeth in the same and/or 
opposite jaw. The following clinical variables were recorded: Plaque Index (PI), Gingival Bleeding Index (GBI) 
Probing Pocket Depth (PPD), Access/capability to oral hygiene at implant site (yes/no), Function Time. The 
patients were categorized in the following sub-groups: Periodontitis/No periodontitis, Bone loss/No bone loss at 
teeth, Smoker/Non-smokers. RESULTS: Out of the 23 patients, the majority (13) had minimal bone loss at teeth 
and no current periodontitis; 5 had bone loss at teeth exceeding 1/3 of the length of the root but not current 
periodontitis and only 5 had current periodontitis. Six patients were smokers (i.e. smoking more than 10 cig/day). 
The site level analysis showed that only 17 (6%) of the 281 teeth present had >or=1 pocket of >or=6mm, 
compared to 58 (53%) of the total 109 implants (28 ITI and 81 Brånemark); 74% of the implants had no 
accessibility to proper oral hygiene. High proportion of implants with diagnosis of peri-implantitis were associated 
with no accessibility/capability for appropriate oral hygiene measures, while accessibility/capability was rarely 
associated with peri-implantitis. Indeed 48% of the implants presenting peri-implantitis were those with no 



accessibility/capability for proper oral hygiene (65% positive predict value) with respect to 4% of the implants with 
accessibility/capability (82% negative predict value). CONCLUSION: The results of the study indicate that local 
factors such as accessibility for oral hygiene at the implant sites seems to be related to the presence or absence 
of peri-implantitis. Peri-implantitis was a frequent finding in subjects having signs of minimal loss of supporting 
bone around the remaining natural dentition and no signs of presence of periodontitis (i.e. presence of periodontal 
pockets of >or=6 mm at natural teeth). Only 6 of the examinated subjects were smokers. In view of these results 
we should like to stress the importance of giving proper oral hygiene instructions to the patients who are 
rehabilitated with dental implant and of proper prosthetic constructions that allow accessibility for oral hygiene 
around implants. 
J Clin Periodontol. 2000 Jul;27(7):531-5. 
Actinobacillus actinomycetemcomitans-associated peri-implantitis in an edentulous patient. A case report. 
van Winkelhoff AJ, Wolf JW. 
Department of Oral Biology, Academic Centre for Dentistry Amsterdam, The Netherlands. 
Abstract 
BACKGROUND: Peri-implantitis is a risk factor for implant loss. Late bacterial infection of the peri-implant tissues 
and loss of alveolar bone in edentulous patients is caused by commensal oral anaerobic bacteria. In partially 
edentulous patients, Porphyromonas gingivalis and occasionally Actinobacillus actinomycetemcomitans are 
associated with peri-implantitis lesions. AIMS: To investigate the microbiology of a peri-implantitis case in an 
edentulous patient. METHODS: Anaerobic culture techniques and selective culture techniques for A. 
actinomycetemcomitans were used to study the peri-implant microflora at sites with and without bone loss. 
RESULTS: An anaerobic peri-implant microflora with several putative periodontal pathogens was found at sites 
with bone loss. Furthermore, a metronidazole-resistant A. actinomycetemcomitans was isolated. The A. 
actinomycetemcomitans infection did not respond to systemic doxycycline therapy, despite good susceptibility in 
vitro. CONCLUSIONS: The present case of severe A. actinomycetemcomitans-associated peri-implantitis shows 
the importance of pre-operative infection control. The findings in this case show that remaining teeth affected by 
periodontitis can be a serious risk factor for peri-implantitis. 
 
Clin Oral Implants Res. 1999 Oct;10(5):339-45. 
Microbial findings at failing implants. 
Leonhardt A, Renvert S, Dahlén G. 
Department of Oral Microbiology, Faculty of Odontology, Göteborg University, Sweden. 
Abstract 
The aim of this study was to evaluate qualitative differences in the subgingival microbiota at titanium implants, ad 
modum Brånemark, demonstrating clinical and radiographic signs of loss of supporting tissues (peri-implantitis) as 
compared to implants surrounded by healthy tissues. A total of 37 patients demonstrating 1 or more implants with 
bone loss > or = 3 threads, bleeding on probing and/or suppuration and 51 patients with clinically healthy mucosa 
and no bone loss were recruited for the study. In each patient subgingival bacterial samples were obtained using 
paper-points, and subjected to microbiological analysis by culture. The two types of clinical conditions showed 
distinct bacterial profiles. For implants with peri-implantitis putative periodontal pathogens, such as 
Porphyromonas gingivalis, Prevotella intermedia/Prevotella nigrescens and Actinobacillus 
actinomycetemcomitans, were found in 60% of the cases and microorganisms primarily not associated with 
periodontitis, such as Staphylococcus spp., enterics and Candida spp., were found in 55% of the peri-imaplant 
lesions. In contrast, implants surrounded by healthy tissue demonstrated a microbiota associated with periodontal 
health. The results indicate that the microbiota of the healthy peri-implant sulci is similar to that from 
corresponding conditions around teeth. However, in peri-implant areas staphylococci, enterics and yeasts were 
found almost as frequently as periopathogens indicating differences as compared to the microbiota around 
periodontitis affected teeth. A microbiological diagnosis may therefore be of guidance for the choice of 
antimicrobial treatment in patients with peri-implant infection. 
 
Clin Oral Implants Res. 2000 Dec;11(6):511-20. 
Early colonization of dental implants by putative periodontal pathogens in partially edentulous patients. 
van Winkelhoff AJ, Goené RJ, Benschop C, Folmer T. 
Department of Oral Biology, Section Clinical Oral Microbiology, Academic Centre for Dentistry, Amsterdam, The 
Netherlands. 
Abstract 
There is limited scientific information available on the early colonization of the peri-implant pockets in partially 
edentulous individuals. Knowledge about this process is one step in better understanding the etiology and 
pathogenesis of peri-implantitis. In this study, the early colonization of the peri-implant pockets by putative 
periodontal pathogens was studied in 20 partially edentulous individuals using anaerobic culture techniques. At 
baseline, the presence and levels of putative periodontal pathogens in the microflora of periodontal pockets and 
saliva were established. Immediately after loading of the titanium implants and after 6 and 12 months the 
presence and levels of selected putative periodontal pathogens were determined in periodontal and peri-implant 
pockets. A second aim was to detect bacterial contamination of the implant site and the inside of the implant. At 
baseline, the most frequently isolated species from the periodontal pockets were Fusobacterium nucleatum, 
Prevotella intermedia and Peptostreptococcus micros. Bacteroides forsythus, Actinobacillus 
actinomycetemcomitans and Porphyromonas gingivalis were isolated from 9, 2 and 3 patients respectively. Six 
months after placing of the bridges, the majority of the implant sites had detectable levels of most periodontal 
bacterial species with the exception of A. actinomycetemcomitans which could not be isolated from any of the 
peri-implant samples during the experimental period, although 2 patients had this organism at baseline. In 2 
patients with detectable subgingival P. gingivalis at baseline this species was found after 12 months in the peri-



implant sites. One of these patients lost 2 implants which was associated with a high proportion of P. gingivalis in 
the peri-implant pockets. A second patient developed 2 fistulas around 2 implants at 8 months and this event was 
also associated with the presence of P. gingivalis. It is concluded that proper periodontal infection control before 
installment of dental implants in partially edentulous patients may prevent early bacterial complications. 
 
Int J Oral Maxillofac Implants. 2004;19 Suppl:116-27. 
Diagnostic parameters for monitoring peri-implant conditions. 
Salvi GE, Lang NP. 
Department of Periodontology and Fixed Prosthodontics, University of Berne, School of Dental Medicine, Berne, 
Switzerland. giovanni.salvi@zmk.unibe.ch 
Abstract 
PURPOSE: To review the literature on clinical, radiographic, and biochemical parameters used for monitoring 
peri-implant conditions. MATERIALS AND METHODS: A MEDLINE search was conducted that included articles 
published in English until the end of August 2003. Results from human and experimental animal studies are 
presented. RESULTS: The parameters that may be used to assess the presence of peri-implant health and the 
severity of peri-implant disease include plaque assessment, mucosal conditions, peri-implant probing depth, width 
of the peri-implant keratinized mucosa, periimplant sulcus fluid analysis, suppuration, implant mobility and 
discomfort, resonance frequency analysis, and radiographic evaluation. DISCUSSION: Based on the analysis of 
the available evidence, it appears reasonable to use a number of clinical and radiographic parameters to 
discriminate between peri-implant health and disease. CONCLUSIONS: Systematic and continuous monitoring of 
peri-implant tissues during maintenance care is recommended for the early diagnosis of peri-implant disease. 
 
Compend Contin Educ Dent. 1995 Oct;16(10):1042, 1044, 1046 passim; quiz 1058. 
The importance of periodontal pathogens in guided periodontal tissue regeneration and guided bone 
regeneration. 
Nowzari H, London R, Slots J. 
Department of Periodontology, School of Dentistry, University of Southern California, Los Angeles, USA. 
Abstract 
Although guided tissue regeneration (GTR) procedures in periodontitis lesions and around endosseous dental 
implants represent exciting new therapeutic modalities in periodontics, these treatments can fail because of 
shortcomings in surgical techniques, restriction in the size and shape of the defect, anatomic features interfering 
with surgery, or infectious complications. Our studies show that optimal tissue regeneration cannot be expected 
for a nonbioabsorbable barrier membrane placed in a site infected by periodontopathic microorganisms. Our data 
also indicate that treatment failure is most frequent in patients who harbor high levels of periodontal pathogens 
and show evidence of severe periodontitis in numerous teeth. To decrease the risk of infection and to ensure 
proper healing, periodontal therapy should precede insertion of the barrier membrane for GTR. Recently, we have 
studied the effect of the pathogens on periodontal GTR and guided bone regeneration around dental implants and 
the results are reviewed in this article. 
 
J Periodontol. 2007 Jan;78(1):79-86. 
Comparison of subgingival bacterial sampling with oral lavage for detection and quantification of periodontal 
pathogens by real-time polymerase chain reaction. 
Boutaga K, Savelkoul PH, Winkel EG, van Winkelhoff AJ. 
Department of Oral Microbiology, Academic Center for Dentistry Amsterdam, University of Amsterdam and Vrije 
University, Amsterdam, The Netherlands. 
Abstract 
BACKGROUND: Saliva has been studied for the presence of subgingival pathogens in periodontitis patients. With 
the anaerobic culture technique, the discrepancy between salivary recovery and subgingival presence has been 
significant, which makes this approach not suitable for practical use in the microbial diagnosis of periodontitis 
patients. The real-time polymerase chain reaction (PCR) technique represents a very sensitive technique to 
detect and quantify bacterial pathogens. The aim of the study was to compare the presence and numbers of 
Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, Tannerella forsythensis, Prevotella intermedia, 
and Micromonas micros in subgingival plaque and mouthwash samples by the anaerobic culture and real-time 
PCR techniques. METHODS: Pooled subgingival plaque samples and 10-ml mouthwash samples were collected 
from 21 adult patients with periodontitis and analyzed by quantitative anaerobic culture and real-time PCR for A. 
actinomycetemcomitans, P. gingivalis, T. forsythensis, P. intermedia, and M. micros. RESULTS: The detection 
frequency of A. actinomycetemcomitans, P. gingivalis, and T. forsythensis in subgingival plaque was identical by 
culture and real-time PCR and was higher for P. intermedia and M. micros by real-time PCR. The highest 
detection frequencies for the target bacteria were found in mouthwash samples by real-time PCR. The additional 
value of the real-time PCR to detect target bacteria was 38% for P. gingivalis, 73% for T. forsythensis, 77% for P. 
intermedia, and 71% for M. micros. The sensitivity to detect target species in mouthwash by real-time PCR was 
100% for all test species except for P. intermedia (93.8%). CONCLUSIONS: Rapid detection and quantification of 
periodontal pathogens in mouthwash samples are possible by real-time PCR. The procedure is significantly less 
time-consuming than subgingival sampling with paper points. This approach to detect major periodontal 
pathogens in mouthwash samples may simplify microbial diagnosis in periodontitis patients and may be used to 
monitor periodontal treatment. 
 
J Periodontol. 2008 May;79(5):784-94. 
Disease progression in periodontally healthy and maintenance subjects. 
Teles RP, Patel M, Socransky SS, Haffajee AD. 



Department of Periodontology, The Forsyth Institute, 140 The Fenway, Boston, MA 02115, USA. 
rteles@forsyth.org 
Abstract 
BACKGROUND: The aim of this study was to determine whether the rate of attachment loss in periodontally 
healthy subjects in a prevention regimen would differ from the rate of disease progression in periodontitis subjects 
enrolled in a maintenance program. METHODS: Fifty-five periodontally healthy subjects and 57 periodontitis 
subjects were clinically and microbiologically monitored at baseline and at 1, 2, and 3 years. Clinical parameters 
measured at six sites per tooth included bleeding on probing, visible plaque, probing depth, and attachment level. 
Subgingival plaque samples were taken from the mesio-buccal aspect of every tooth and were analyzed for the 
levels of 40 bacterial species using checkerboard DNA-DNA hybridization. The significance of differences over 
time in the clinical parameters was determined using repeated-measures analysis of variance, whereas the 
significance of differences between groups was determined using the unpaired t test. The Mann-Whitney test was 
used for microbial analyses, and P values were adjusted for multiple comparisons. RESULTS: Mean clinical 
parameters improved for both groups over time. By the end of the study, 4% of the sites in maintenance subjects 
lost > or =2 mm of attachment, whereas in the prophylaxis subjects only 1% of the sites lost > or =2 mm of 
attachment. Maintenance subjects lost attachment primarily at shallow buccal and lingual sites. The maintenance 
subjects harbored significantly higher levels of most test species throughout the study. The maintenance program 
did not reduce the levels of red complex species to those typical of healthy subjects. CONCLUSIONS: Treated 
periodontitis subjects under maintenance displayed more rapid attachment loss than periodontally healthy 
subjects in a preventive regimen. The greater propensity to disease progression may be related to an elevated 
exposure to periodontal pathogens. 
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

 


