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Abstract

Introduction and objective: The aim of this study was to evaluate the
endodontic microbiota of human teeth without pulp vitality presenting
radiographically visible periapical lesions and its correlation with pre-
and postoperative pain symptomatology. Material and methods: Sixteen
young adult patients, both genders, aging from 18 to 45 years, presenting
21 single-rooted teeth with pulp necrosis and needing endodontic
treatment were selected in the multidisciplinary clinic at the University
of Fortaleza (UNIFOR). After crown surgical access, the root canals were
embedded with 0.9% saline solution and the material from root canals
was collected with sterile paper point. The paper points were placed
into Stuart transport medium and sent to the microbiology laboratory of
the University of Fortaleza. Isolation and identification of bacteria were
made by culture technique. The cleaning and shaping of root canals was
performed by crown-down technique. Intra-canal medication comprised
calcium hydroxide mixed with chlorhexidine and after 14 days the
canals were filled. Patients were asked about the occurrence of pain
before treatment and 24 hours after cleaning and shaping procedures.
Results: The most prevalent microbial group was Streptococcus sp.
followed by Fusobacterium nucleatum, although Gram-positive cocci,
non-sporulating Gram-positive bacilli, Gram-negative bacilli, pigmented
Gram-negative bacilli, Veillonella, Staphylococcus aureus, Pseudomonas
sp. were also frequently isolated. Conclusion: According to the results,
it can be concluded that Fusobacterium nucleatum and Gram-negative
bacilli were more related to pre-operative pain. Regarding to postoperative
pain, the most prevalent bacteria were Gram-positive cocci.
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Introduction

Currently, it is understood that endodontic
treatment success is directly associated with several
factors relating to each other as links of a chain.
If one of these links is broken, treatment success
probability will significantly decrease. Among these
factors, we can mention the accurate diagnosis,
maintenance of the aseptic chain, knowledge
on tooth anatomy, correct chemical-mechanical
preparation, tridimensional obturation of root
canal system, proservation, and when necessary,
the use of intracanal medication. All these factors
converge to a crucial point that is root canal system
decontamination.

Microorganisms and their products represent
the primary etiological agents of both pulp necrosis
and of periapical lesions development [24, 28, 32].
Their elimination is of fundamental importance to
obtain root canal treatment success. Therefore, the
lack of success is directly related to the difficulty
of controlling and eliminating the endodontic
infection [20].

From the 19" century to the middle of the
20" century, in teeth with pulp necrosis, the
microbial species were isolated from root canal by
predominantly aerobe bacterial culture techniques.
The techniques were limited to the culture and
identification of strict aerobes [1]. Consequently,
endodontic microbiota from teeth without pulp
vitality was considered as predominantly aerobe
and facultative [6, 39, 42]. In the 70s, the progress
in anaerobe culture techniques resulted in the
isolation and culture of strict anaerobes recovered
from necrotic root canals [29], and the next studies
demonstrated the incidence of root canal infection
by anaerobes above 90% [16, 22, 38, 40, 43].

Anaerobes have been related as the main cause
of symptomatic cases, also being correlated to
edema, pain, and odor [40].

Sundqyvist et al. [40] observed that the number
of bacterial species were greater in cases in which
there were clinical manifestations as pain, edema,
abscess, or fistula. Probably, at the initial phase,
when the pain is more characteristic and the
defense system is still mobilizing itself, the infection
is being organized regarding to the influence of
environmental determinants. The tendency is that
the interaction among the microorganisms limits
the number of species within root canal system,
which would explain the fact the Sundqvist et al.
[40] found a smaller number of species in chronic
apical periodontitis.

It is worth noting, however, that isolated bacteria
are different from patient to patient, i.e., bacteroids,
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Fusobacterium, Peptostreptococcus, Peptococcus
and Eubacterium have been considered the primary
etiological agents of several cases [21, 38, 40].

By taking into consideration the variety of the
microbiota from root canals with pulp necrosis and
its correlation with pain, the aim of this study was
to evaluate the microbiota recovered from teeth
without pulp vitality and with radiographically
visible periapical lesion and its correlation with
pre- and postoperative pain.

Material and methods

This transversal study aimed to evaluate the
endodontic microbiota recovered from human teeth
without pulp vitality presenting radiographically
visible periapical lesion and its relation with
painful symptomatology. Prior to the execution of
the procedures, the project was approved by the
Ethical Committee in Research of the University
of Fortaleza — Unifor (328/2010).

Sample obtainment and selection

Sixteen healthy young adult patients, both
genders, aging from 18 to 45 years, presenting
21 single-rooted teeth with pulp necrosis and
needing endodontic treatment were selected in the
multidisciplinary clinic at the University of Fortaleza
(UNIFOR), from May to November, 2010.

Each selected tooth exhibited one single
root canal and radiographic image suggestive
of periapical lesion. All teeth were previously
radiographed to confirm this study’s inclusion
criteria.

Exclusion criteria comprised the presence of
systemic alteration, teeth with previous endodontic
treatment, root canals exposed to oral environment,
roots with radiographic image suggestive of
transversal or longitudinal fracture, and teeth
presenting periodontal problems or extensive carious
lesions making their restoration impossible.

Material collection from root canal

All access, cleaning, shaping, and obturation of
root canals were executed by a single operator.

After the crown’s surgical access, root canal was
copiously irrigated with 0.9% saline solution (Quimica
Farmacéutica Gaspar Viana S.A., Fortaleza, CE,
Brazil). Following, a sterile paper point (Tanarian
Industrial Ltda., Manacapuru, AM, Brazil) with size
compatible with root canal’s anatomic diameter (AD)
was inserted for 30 seconds to collect the material
from root canal. After the paper point removal, this



was placed into Stuart transport medium which
preserves strict anaerobes for 40 minutes and
facultative anaerobes for until 2 hours.

The tubes containing the transport medium
were identified with labels exhibiting the patient’s
name and tooth and the day of the collection. Also,
an individual record was filled in with information
of each collection, before the material was sent to
the microbiology laboratory of the University of
Fortaleza.

Bacterial identification

For the isolation and identification of the strict
anaerobes, the following culture mediums were used:
Brain heart infusion agar (Difco) supplemented
with defibrinated sheep blood, hemin (Sigma)
and menadione (Biochemical); and Brain heart
infusion broth (Difco) supplemented with hemin
and menadione.

The plates with culture mediums were
immediately stored in anaerobic jar containing
the gas mixture (80% N,; 10% CO2; and 10% H2)
and incubated at 37°C for five to seven days. After
that period, the bacterial colonies were examined
by stereoscope microscopy and characterized. All
morphologically distinct colonies were subcultured
into broth culture mediums (BHI) and incubated at
37°C for 24 to 48 hours. The respiratory metabolism
test was performed. The different colony smears were
executed by Gram method. After the assessment of
the purity of broth cultures, the morpho-tinctorial
characterization, respiratory metabolism test, and
biochemical proves were executed, such as: catalase,
fermentation (lactose) and coagulase tests for genus
characterization, and whenever possible, for isolated
bacterial species’ characterization, following the
methodology described by Murray et al. [30].

Parallely to the strict anaerobes’ culture,
the clinical specimen was seeded in BHI broth,
BHI agar supplemented with defibrinated sheep
blood and MacConkey agar (Difco) to isolate the
facultative anaerobes. BHI broth and agar were
stored in microaerophilic jar (candle method), while
MacConkey agar was maintained into conventional
atmosphere at 37°C for 24 to 48 hours. To
characterize the genus and the specie, biochemical
tests were executed following the methodology
described by Murray et al. [30].

Pain versus bacterial involvement

After obtaining the results, we correlated pre-
and postoperative pain presence or absence with
the bacteria found in each analysed case. The pain
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presence was assessed at two distinct moments:
prior to treatment: the patient was asked about
pain occurrence at any time before the treatment
onset; and post-treatment: 24 hours after root
canal’s instrumentation. Through a careful clinical
evaluation, we discarded the possibility that the
pre-operatory pain reported by the patient had
initiated in another tooth.

Results

One out of the 21 samples was discarded due to
technical problems. Consequently, this study’s final
sample comprised 20 root canals of 16 patients.
Prior to the endodontic access, two teeth exhibited
fistula; seven patients reported pain, and from these,
2 showed edema. The left 11 teeth did not exhibit
painful symptomatology or any other symptom.

We obtained 16 samples of strict anaerobes
from those isolated after the endodontic access and
before root canal’'s chemical-mechanical preparation,
because four specimens underwent contamination.
Fusobacterium nucleatum (Gram-negative bacilli),
Gram-positive cocci and non-sporulating Gram-
positive bacilli were the most found bacteria (table I).
Concerning to facultative anaerobes, 19 samples
were obtained because one did not exhibit any
growth. Streptococcus sp. was the most isolated
bacteria, followed by Staphylococcus sp. and
Staphylococcus aureus (table II).

In our study, two strict anaerobe species of
Pseudomonas genera was isolated.

Table I - Strict anaerobe bacterial species isolated from
16 teeth with pulp necrosis

Number of
specimens found/

Bacteria total number of Percentage
the sample

Fusobacterium
nucleatum . 11/16 68.5%
(Gram-negative
bacilli)
Grarp—posﬁwe 9/16 56.2%
cocci
Non-sporulating
Gram-positive 9/16 56.2%
bacilli
Gram-negative 9
bacilli o6 57
Plgmf.:n‘wd Qra}m- 6/16 37.5%
negative bacilli
Gram-negative 1/16 6.25%

cocci




Guimaraes et al.

34 - Microbiological evaluation of infected root canals and their correlation with pain
Table Il - Facultative anaerobes isolated from 19 teeth  pain with facultative anaerobes, Streptococcus sp.
presenting pulp necrosis was the most prevalent, followed by Staphylococcus
Number of sp. (table 1V).
specimens
Bacteria found/ total  Percentage  Table IV - List of strict and facultative anaerobes relating
number of the with postoperative pain
sample Number of
Streptococcus sp. 12/19 63.15% specimens
Staphylococcus sp. 3/19 15.7% Bacteria found/ total Percentage
Non-sporulating number of the
Gram-positive 1/19 5.2% sample
bacilli Gram-positive cocci 5/6 83.3%
Fusobacterium
Zi;;lllzlococcus 1/19 5.2% nucleatum (Gram- 4/6 66.6%
negative bacilli)
Seven out of 20 analysed teeth presented pre- Strep tococcuf SP- 4/6 66.6%
operative pain symptomatology. In these cases, among ~ Non-sporulating
the strict anaerobes Fusobacterium nucleatum  Gram-positive 2/6 33.3%
together with other Gram-negative anaerobic bacilli ~ Pacilli
were the most frequent followed by non-sporulating ~ Gram-negative 1/6 16.6%
Gram-positive bacilli, Gram-positive cocci, pigmented ~ bacilli '
Gram-negative bacilli, and Gram-negative cocci. _Staphylococcus sp. 1/6 16.6%
Regarding to the facultative anaerobes, Streptococcus
sp. was the most frequent bacteria, followed by piscussion

Staphylococcus sp. (table III).

Table Il - List of strict and facultative anaerobes related
with pre-operative pain
Number of
specimens
Bacteria found/ total Percentage
number of the
sample
Fusobacterium
nucleatum (Gram- 4/7 57.1%
negative bacilli)
Gram-negative bacilli 4/7 57.1%
Non-sporulating o
Gram-positive bacilli 3/7 48.8%
Streptococcus sp. 3/7 48.8%
Gram-positive cocci 2/7 28.5%
Plgmer}ted Grgrp- /7 28.5%
negative bacilli
Staphylococcus sp. 2/7 28.5%
Gram-negative cocci 1/7 14.3%

Six patients exhibited post-operative pain.
Concerning to the strict anaerobes, Gram-
positive cocci were the most frequent, followed by
Fusobacterium nucleatum, non-sporulating Gram-
positive bacilli, pigmented Gram-negative bacilli, and
Gram-negative bacilli. By relating the postoperative

Several studies have been conducted to evaluate
the endodontic microbiota [5, 7, 13, 18, 33, 35,
36] in different clinical and histopathological
conditions (pulp necrosis, acute and chronic
dentoalveolar abscess, granulomas and periapical
cysts, endodontic retreatments, parendodontic
surgeries), establishing correlations between
the present signs / symptoms and the detected
microorganisms [17, 19, 31, 37].

In all cases with pulp necrosis, endodontic
infection control plays the essential role in
obtaining endodontic treatment success. In the
beginning of the infectious process within the pulp
tissue, it is observed the prevalence of a Gram-
positive microbiota composed mainly of facultative
aerobes, with cocci predominance over bacilli and
filamentous microorganisms [14]. However, since the
80s, due to the advancement in bacterial culture
and identification techniques, it has been evidenced
that root canals of teeth presenting pulp necrosis
and radiographically visible chronic periapical
lesion have predominantly strict anaerobes [14, 18],
particularly gram-negative microorganisms [2].

In this present study, the most prevalent microbial
group in the clinical specimens collected prior to the
biomechanical preparation was Streptococcus sp.,
followed by Fusobacterium nucleatum, although
Gram-positive cocci, non-sporulating Gram-positive
bacilli, Gram-negative bacilli, pigmented Gram-



negative bacilli, Veillonella, Staphylococcus aureus,
Pseudomonas sp. also were frequently isolated.

Rocha et al. [34] found bacteria in periapical
lesions similar to those found within the root
canal lumens of this study. As an example,
it can be cited: Fusobacterium nucleatum,
pigmented Gram-negative strict anaerobe bacilli,
and Peptostreptococcus sp.

Among the recovered bacterial species in our
study, facultative anaerobes were seen in 95% of the
sample; Streptococcus sp. was present in 63.15%.
On the other hand, Alencar et al. [1] found 100%
of their cases with growth of facultative anaerobes
and 83% of Streptococcus sp.

You et al. [41] reported that Staphylococcus
aureus has close relationship with endodontic
infections, particularly with piogenic cases; however,
our results showed the presence of these bacteria
in only 5.2% of the cases.

Concerning to strict anaerobes, black-pigmented
bacilli (Porphyromonas sp. and Prevotella sp.)
have been associated to signs and symptoms of
endodontic origin, such as: spontaneous pain,
pain to percussion, pain to palpation, swelling,
and presence of exsudate [3, 18, 23]. Our results
showed that these bacteria were present in 37.5%
of the cases and were related with pre- and
postoperative pain in 28.5% and 16.6% of the cases,
respectively. Still regarding to the cases with painful
symptomatology, Fusobacterium nucleatum was the
most frequent bacterium in cases with pre- (57.1%)
and postoperative (66.6%) pain.

Although we did not observe growth of
Enterococcus faecalis, these bacteria are of great
importance in Endodontics because they have been
associated with chronic periapical lesions and
persistent infections within root canals; additionally,
they are microorganisms resistant to unfavorable
environmental conditions and, consequently of
difficult elimination [9].

Despite of the great number of anaerobes
isolated by our study, it is possible that some
species very sensitive to oxygen presence have not
been identified, even with all the caution during
the method execution. Samples were inoculated
into an appropriate transport medium and next
into highly-nutritive, pre-reduced culture medium.
This latter was readily incubate for enough time
periods, under adequate gas conditions, to avoid
the loss of slow-growth microorganisms.

Prior to the 70s, the bacterial species most
recovered from root canals were Streptococcus
viridans, facultative and gram-positive
microorganisms, because the culture techniques
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were executed only in aerobiosis. Posteriorly,
pre-reduced culture mediums were developed
to be applied in medical and subsequently oral
microbiology. Berg and Nord [4], by employing a
mixture of 3% of H, and N,, recovered 50% more
anaerobes compared to the conventional technique.
From that moment on, high percentage of obligatory
anaerobes has been recovered from root canals,
with mean of 79.9%.

On one hand, the culture method is not able
to detect microorganisms with difficult growth; on
the other hand, it is the only method capable of
identifying exclusively the viable microorganisms.
Several authors have used this technique to identify
the microorganisms seen in endodontic infections
[11, 12, 15, 18, 25, 26, 39, 40, 42]. Microbiologic
culture is the gold standard in the identification of
the microbiota associated with several infectious
diseases, including the endodontic infections.

Conclusion

e Among the strict anaerobes, Fusobacterium
nucleatum was the most frequent;

e Streptococcus sp. was the most prevalent
facultative anaerobe in this study;

* The strict anaerobes most related with preoperative
pain were Fusobacterium nucleatum and gram-
negative bacilli. Regarding to facultative anaerobes,
Streptococcus sp. was the most found, followed by
Staphylococcus sp.;

* Among strict anaerobes, gram-positive cocci
were the most prevalent bacteria associated with
postoperative pain. Streptococcus sp. was the
facultative anaerobe most prevalent microorganism
in cases of postoperative pain.
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