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Abstract

Introduction: In absence of treatment, old single edentulous spaces are subjected to progressively decrease in length due to tilting and
rotation of the teeth situated mesial and distal. Lately when these spaces are prosthetically restored with a bridge and these teeth are
becoming abutments, sanitizing of the prosthetic restoration is achieved with difficulty, the space between the pontic and the gingival
surface becoming an area rich in pathogens that can cause various complications on the abutments. Aim: Considering these aspects,
in this study we wanted to highlight the presence and the types of the microorganisms that can be found under the pontic even in an ideal
situation, selecting only young adult patients with a good oral hygiene and only with metal-ceramic bridges. Materials and Methods:
Determination of microorganisms was achieved by growing on BD Columbia Agar with 5% sheep blood. Incubation was done in anaerobe
condition using GENbag system produced by BioMérieux Company. Results: The microorganisms that we determined were Streptococcus
mutans, S. mitis, S. oralis, Gram-negative bacilli (Bacteroides ovatus, B. thetaiotaomicron) and Gram-positive bacilli (Bifidobacterium spp.,
Actinomyces israelii, Clostridium butyricum / beijerinckii) with relevance in the carious and periodontal disease. Conclusions: In cases of
single unit bridges with very narrow pontics, even in patients with a very good oral hygiene and metal-ceramic restorations, we can still find
micro-organisms that can potentially generate decay or periodontal disease on the abutments, located in the gingival area underneath
these pontics. These bacteria can have negative implications on the long-term prognosis of prosthetic restorations.
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 Introduction
Infections with various microorganisms are the main
cause of dental caries and periodontal disease [1].
According to a study conducted by Loma Linda
University in California, within over 20 years, the most
common complications that may occur on the abutments
were root decays (18%), decementation of prosthetic
restoration (7%) or periapical processes that may require
endodontic retreatment (11%) [2].
A retrospective study analyzing the causes of the
abutment teeth’s loss in fixed partial dentures showed
that periodontal disease is deemed to be a major risk
factor [3]. Also, periodontal disease is one of the most
frequent and severe dental diseases [4], so its presence is
worth taking into account. Some of the problems that
occur on the abutments teeth are due to the size and
shape of the pontic, which may prevent the sanitizing by
classic or special oral hygiene methods, and may cause
accumulation of plaque under the bridge in the immediate
vicinity of the abutments. In this area, a pathogenic flora
develops and the consequences on the long-term can
include the late loss of the abutments. It is possible to
evaluate a patient as having a high-risk for root decay or
periodontal disease because of the presence of the type
of bacteria in a culture made from the area between
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the pontic and the gingival surface. We have tried to
determine in what measure the pontic morphology can
be a local risk factor in root decay and periodontal disease
using analysis of the flora in the anaerobic environment
on a lot of 22 metal-ceramic bridges. All of these were
made for old single spaces having narrow pontics due to
the migration of the abutment teeth in the absence of
any previous treatment.
 Materials and Methods
We selected healthy young adult patients aged between
30 and 45-year-old with no serious medical condition
and no sign of active caries and periodontal disease
wearing metal-ceramic bridges with high fused ceramic
on the mucosal surface of the pontic.
We selected only patients with porcelain-fused to
metal bridges having high fused ceramic on the mucosal
surface of the pontic because the surface texture of
restorative materials differ in their capacity to retain
plaque and we wanted to have the highest polished
surface and most accessible to individual care.
They brushed their teeth at least twice a day and
used the oral irrigator every evening. We instructed
them not to brush their teeth two hours before the
appointment and not to use any other antimicrobial
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agent. Sampling was made in a private dental office in
Bucharest, Romania.
In our study we included 15 patients, seven men
and eight women, of whom eight had only one single
edentulous space, seven had two single edentulous
spaces. We obtained 22 samples collected from gingivoperiodontal secretions under the pontics. Pathogenic
flora from gingivo-periodontal secretions was identified
in the AIS Clinics and Hospital Bucharest laboratory.
The samples were taken using a sterile device,
immersed immediately after sampling in a test-tube
containing thioglycolate as medium. The sample’s parallel
sowing and cultivation was performed for anaerobi and
aerobi germs, on BD Columbia Agar with 5% sheep
blood. All samples were incubated for 48–72 hours
for anaerobi germs, using GENbag anaerobic system
(BioMérieux). In the plastic bags included in the kit,
we introduced the culture medium, generators of
anaerobiosys, closure system, technical insert, indicators
for verifying and obtaining anaerobic atmosphere and
bands.
Smears from pathological products were stained
Gram and Giemsa. In mixed cultures were performed
more inoculations on Columbia Blood Agar for getting
isolated colonies. Of isolated cultures it has been
identified germs using API20A (Mediclim), with 21
biochemical tests, fermentation of sugars, indole product
and urease, esculin and gelatin decomposition, the test
of catalase and oxidase.
Internal quality control has been carried out with the
following strains: Clostridium perfringens ATCC 13124,
Bacteroides ovatus ATCC 8483, and Clostridium sordellii
ATCC 9714.
 Results
The distribution of the patients by sex criteria showed
that 53% were females, and 47% were males. Graphic
representation of this situation can be observed in
Figure 1.

In our study, there were 22 edentulous spaces, 12
from women (five in upper arch and seven in lower
arch) and 10 from men (seven in upper arch and three
in lower arch). Graphic representation of percentage
analysis is evidenced in Figure 3.

Figure 3 – Distribution of edentulous spaces by
position in the dental arch and by the gender of
patients.

After the identification, the following germs were
developed: anaerobics – Bacteroides ovatus (in some
patients B. thetaiotaomicron), Bifidobacterium spp.
(in some patients B. dentium), Actinomyces israelii,
Clostridium butyricum / beijerinckii and Gram-positive
microaerophillic cocci – Streptococcus mutans, S. mitis,
and S. oralis.
In three of the 22 samples it was identified a single
pathogen, in eight samples two pathogens, in one sample
three pathogens, in two samples four pathogens, and in
one samples five pathogens were determined.
In descending order, the following frequency was
observed: Streptococcus mutans < Actinomyces israelii
< Bifidobacterium spp. < Clostridium butyricum <
Bifidobacterium dentium < Bacteroides ovatus <
Streptococcus mitis < S. oralis < Bacteroides thetaiotaomicron (Figure 4).

Figure 1 – Distribution of
patients by sex.

In terms of the distribution of patients by number
and type of edentulous spaces, it was observed that 47%
of patients have presented two edentulous spaces both
on upper arch, both on lower arch or one superior and
one inferior on the same patient, and 53% of the patients
presented only one edentulous space. This aspect is
highlighted in Figure 2.

Figure 2 – Distribution of the group by number of
single edentulous spaces.

Figure 4 – Distribution of all pathogens determined
in our samples.

Bacteroides was most frequently found in samples
from females, but Streptococcus mutans and S. oralis
were determined in equal quantities in men and women
and the Bifidobacterium spp. and Actinomyces israelii
were most frequently found in samples from men
(Figure 5).
The value obtained after the statistical analysis of
the study was p=0.3238310, which indicates a rate of
credibility of 70%.
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Figure 5 – Distribution of Bacteroides by gender of patients (F – Females; M – Males).

 Discussion
The morphology, design and dimensions of the pontic
can be a local risk factor for root decay and periodontal
disease. Periodontal disease can occur even in cases of
healthy individuals [5]. The clinical signs are usually
bleeding gums and bad breath. A number of 200 to 300
bacterial species are colonizing the human mouth.
Only a limited number of them, most being anaerobes,
participate in periodontal disease and dental decay.
Mutant streptococci and lactobacilli are known as
cariogenic oral bacteria [6, 7]. It has been proven that
Streptococcus mutans is the primary cause of dental
decay [8, 9]. S. mutans is able to adapt to the different
conditions of the oral cavity and may have a high
resistance even in cases of antimicrobial treatments
[10]. The mechanisms that offer increased resistance to
S. mutans are not completely known [11]. Mutant
streptococci including S. mutans and S. sobrinus have a
high virulence in the oral cavity [12], causing tooth
decay. On the abutment teeth, these decays compromise
the longevity of the prosthetic restoration. In our study,
the presence of S. mutans was the highest one (22%),
revealing a high risk for the abutment teeth.
Actinomyces is a microorganism that is involved in
the occurrence of periodontal disease [13]. Actinomyces
common types identified in patients with fast and
aggressive periodontal disease are A. israelii, A. naeslundii,
A. viscosus, A. odontolyticus, A. pyogenes, and A. meyeri
[14]. Our study revealed the presence of A. israeli under
the pontic, revealing a potential risk of periodontal
disease for the abutment teeth.
The various substances elaborated by these bacteria
determine a protective inflammatory response [9]. The
periodontal disease is related to specific bacteria that
are elaborating enzymes, endotoxins, antigens and other
substances, which penetrate the gingival sulcus and
determine an inflammatory response that can lead to
loss of periodontal tissue, pocket formation, loosening
and finally tooth loss [9]. The greatest accumulation
of plaque occurs especially beneath the pontics of
the single edentulous spaces bridges, even in patients

with good oral hygiene habits. If the plaque remains
undisturbed, in time, the consequences for the abutments
can be loss of attachment and inflammation. This way,
the morphology of these pontics can cause a shift in
the microbial composition from healthy flora to one
characteristic of periodontal disease [15]. The bacterial
or plaque accumulation beneath the pontics can
determine the appearance of decays on the root of
abutments and a defense reaction translated as
inflammatory response of the gingival and surroundings
connective tissues, leading first to gingivitis and later
even to periodontitis. The results of our study showed
that under the pontic, even in patients with good oral
hygiene, microorganisms could be found, which can
cause abutment teeth damage by caries or periodontal
disease, later resulting in the loss of prosthetic restoration.
 Conclusions
In clinical situations of old edentulous spaces with
narrow length caused by the migration of the limiting
teeth, the treatment solutions should be chosen taking
into account the oral hygiene methods, in order to
ensure a good long-term result. In such cases, it is
recommended to include in the treatment options, beside
a fixed restoration, an implant or an orthodontic
treatment for closing or opening the space in order to
incorporate an implant or to obtain a better space for
pontic.
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