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The aim of this study was to evaluate the type of microbiota present in root canals with pulp necrosis,
with and without periapical lesion. Nineteen patients were selected for the study and 30 root canals
were analysed in unirradicular and/or multi-radicular permanent teeth, asymptomatic, with pulp
necrosis, with or without periapical lesion, and no communication between root canal and oral cavity.
Absorbent paper cones were introduced in the canal for 20 s. Then, the contaminated paper cones were
inoculated in a Brain Heart Infusion Agar-BHI culture medium and incubated in an oven for 48 h at 37°C.
The data were analysed by non-parametric statistical method of the Cochran-test. The results revealed
that there was no statistically significant difference between the amount of Gram-positive and negative
bacteria in endodontic infections, indicating that the microbiota of these endodontic infections is
mixed.
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INTRODUCTION
Treatment of infections in the root canal space of the
teeth is a challenge in endodontics. One of the aims of
endodontic treatment is the complete elimination of
existing microorganisms, hence, the importance of
chemical means of disinfection has aroused to
accomplish complete sterilization of canal and to improve
the treatment prognosis (Reddy et al., 2017). For this
reason, the knowledge on endodontic microbiota, its
organization and its distribution within the root canal
system, is of vital importance in understanding the

infectious process and the establishment of therapeutic
strategies that aims to eradicate the infection. Since
some symptoms are associated with the presence of
specific bacteria, if they are not completely eliminated
from the root canals, they may perpetuate a pathological
condition that causes treatment failure (Pajari et al.,
1993; Lopes and Siqueira-Júnior, 2004).
However, microorganisms that cause endodontic
infections are generally of low virulence. Their
pathogenesis and survival are influenced by the release
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of lipopolysaccharide (LPS), bacterial toxins and synthesis
of enzymes (Nair, 2004). The presence of bacteria within
root canals contributes to the beginning of pulp necrosis
and the possible involvement of the periapical region of
the teeth (Dubei, 2016). These lesions are associated
with a mixed microbiota, which consist of aerobic,
anaerobic, Gram positive and negative microorganisms
(Kakehashi et al., 1965; Cheung et al., 2001).
The aim of this study was to analyse the type of
microbiota present inside the necrotic root canals with or
without periapical lesions. The microbiota was identified
through the coloured Gram method and its morphological
classification.
MATERIALS AND METHODS
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was left to air dry. After this step, the material was passed 3 to 4
times by a flame of a Bunsen burner to be fixed on a lamina, so that
it will not be detached during the colouring process. Then, the
material was covered with ethanol for 4 min. Next, it was put on a
holder and its surface was covered with crystal violet solution for 1
min, washed with distilled water and covered with Gram iodide
solution for 1 min. Subsequently, it was washed again with distilled
water. Then, acetone was dropped on the material until the purple
colour disappeared, within 10 s, washed with distilled water. The
scrub surface was covered with safranin for 1 min and washed with
distilled water. After this step, the material was placed in an upright
position on a holder and left to dry. The stained lamina was
examined through an optic microscope with objective lens, 100x,
using a drop of immersion oil. Gram-positive bacteria were coloured
in dark blue and Gram-negative, in pink-red. Optical microscope
(Nikon E200) observation of the lamina for morphological
classification of microorganisms was performed with an objective
lens, 100x.

Sample selection
Statistical analysis
Nineteen patients were selected, regardless of age and sex. The
research was performed at the College of Odontology, of the
Federal University of Alagoas (UFAL), after the project approval by
the Ethics Committee of Research of the same unit (No.
007418/2009-35). For this study, 30 root canals were analysed,
taking into account, the sampling error, approximately 0.05%, with
permanent teeth single-rooted or multi-rooted, asymptomatic, with
pulp necrosis, with or without periapical lesion, and not presenting
communication between root canal and the oral cavity. Only one
exclusion criteria that the patients did not use any antibiotics for a
minimum period of three months (Weiger et al., 1995).

Clinical procedures
After signing the consent term, a clinical file of the patient was filled
up and an evaluation of the patient’s general health was performed.
For diagnosis, radiographs were examined and pulp sensitivity to
cold was tested.
Prior to intervention, the patient made a mouthwash with 10 ml of
0.12% chlorhexidine (Periogard ®, Colgate - Palmolive Industry and
Trade LTDA, São Paulo, Brazil). After that, the carious tissue was
removed. After isolating the tooth, the working station (tooth, clamp,
rubber dam and arch) was cleansed with NaOCl 2.5% (Brilux,
Pernambuco, Brazil), followed by a surgery to access the pulp
chamber.

Collection of samples
Two to four sterile absorbent paper cones (Dentsply Industry and
Commerce Ltda., Petrópolis, Brazil) were introduced into the canal
for 20 s. In cases where the canal was dry, it was moistened with
sterile distilled water (Laborclin Laboratory Products Ltda., Paraná,
Brazil) to ensure a viable sample. Then, the contaminated paper
cones were inoculated in a Brain Heart Infusion (BHI) Agar (Interlab
Scientific Products Distributor S / A, São Paulo, Brazil) culture
medium and incubated in an oven for 48 h at 37°C.

Laboratory analysis
The analyses were done in the Laboratory of Biochemistry and
Physiology in the Department of Antibiotics, at Federal University of
Pernambuco (UFPE).
The Gram methodology was used according to the methodology
of Winn et al. (2005). A thin scrub was prepared and the material

The data were analyzed by non-parametric statistical method of
Cochran-test, using the software Assistat, Beta version 7.0; the
data do not follow a normal distribution (p<0.05).

RESULTS
Thirty root canals with pulp necrosis were analysed, from
which 24 presented periapical lesions. All the root canals
with pulp necrosis and periapical lesions examined
showed Gram-negative bacilli (100%), whereas in the
canals of 23 teeth, it was possible to find cocci and
Gram-positive bacilli (95.8%). In 13 teeth canals with pulp
necrosis and periapical lesions, yeast infections were
observed (54.1%) as described in Table 1. In the 6 cases
evaluated with pulp necrosis without periapical lesions,
there was a balance in the presence of Gram-positive
and negative microorganisms (100%). However, yeast
cells were found in three of these six root canals (50%, p
<0.05) evaluated (Table 1).
For 24 teeth studied with periapical lesions, five cases
of granuloma were diagnosed through radiographs and
all of them presented Gram-negative and positive
microorganisms (100%). Furthermore, one canal also
had yeast cells (20%). In the five cases of chronic
abscess with fistula, A balance of Gram-positive and
negative bacteria was also observed in all the root canals
(100%) and in 3 out of 5 canals, leavens cells were found
(60%). Studying the six cases of chronic apical
periodontitis, all of them presented Gram-positive
microorganisms and yeast cells (100%), and in 5 out of
the 6 canals, Gram-negative bacteria (83.33%) were
found. Moreover, seven canals were diagnosed with thick
apical periodontal, all these canals presented Grampositive and negative microorganisms (100%), and in 3
canals, yeast cells (42.85%) were found. In this research,
one canal with phoenix abscess was diagnosed. In this
canal, Gram-negative and positive microorganisms
(100%) were found. However, yeast cells were not
present (Table 2).
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Table 1. Comparison of the presence of microorganisms in root canals with or without periapical lesions (p<0.05).

Microorganism
Gram+
GramYeast cells

Root canals with periapical lesion (24)
23
24
13

Root canals without periapical lesion (6)
06
06
03

Table 2. Association of periapical lesions with the presence of microorganisms in the root canals.

Types of periapical lesion (24)
Periapical granuloma (5)
Chronic abscess with fistula (5)
Chronic apical periodontics (6)
Canals with thick apical periodontal (7)
Phoenix abscess (1)

Gram+ bacteria (%)
100
100
83.33
100
100

DISCUSSION
Due to its complexity, the endodontic microbiota has
been extensively studied through macroscopic and
microscopic observations, and also through the
classification of the microorganisms by means of Gram
colour and evaluation of the presence of yeasts, aerobic
microorganisms, strict anaerobes and facultative
bacteria, which supports the claim that endodontic
infections are polymicrobial in nature (Jacinto et al., 2003;
Pazelli et al., 2003; Pinheiro et al., 2003; Gomes et al.,
2004; Vianna et al., 2006). In this research, the presence
of a mixed microbiota colonizing the root canals with pulp
necrosis was observed presenting aerobic, anaerobic,
Gram positive, Gram negative microorganisms, Cocci,
Bacillus and yeasts. In previous researches (Jacinto et
al., 2003; Gomes et al., 2004; Pourhajibagher et al.,
2017), there was a prevalence of Gram-negative
microorganisms in the primary endodontic infections,
both symptomatic and asymptomatic, which is in line with
the data presented here. In the current study, there was
no significant difference (p> 0.05) in the presence of
Gram-positive and negative microorganisms in the root
canals with pulp necrosis, as reported by Nobrega et al.
(2016) but in the study of Vianna et al. (2006) and Sakko
et al. (2016), the prevalence of Gram-positive
microorganisms was found. Other researches showed
that the microbiota of untreated teeth is different from that
in which failure in endodontic treatment occurred. In the
case of retreatment of root canals, there is a prevalence
of Gram-positive microorganisms. These findings indicate
that the microbiota differs from primary to secondary
endodontic infections (Gomes et al., 2004; Silva et al.,
2006; Sousa, 2000).
In the analysis of teeth with periapical abscess,
Siqueira and Rôças (2013) and Sousa (2000) found a

Gram- bacteria (%)
100
100
100
100
100

Leaven cells (%)
20
60
100
42.85
0

predominance of Gram-positive anaerobic bacteria in
most of the root canals observed, although less frequent
facultative anaerobic bacteria had also been found,
demonstrating the presence of a mixed microbiota in the
infected root canals associated with periapical
abscesses. In the current research, a predominance of
strict anaerobic bacteria was also verified, but there are
no major Gram-positive or negative bacteria. However,
Saini et al. (2004) observed the predominance of aerobic
microorganisms in the abscesses. In another study,
Penãrrocha et al. (2007) evaluated microbiologically and
histopathologically, 30 cases of periapical lesions. A total
of 137 bacterial strains, including Fusobacterium
nucleatum (Bacillus, Gram-negative, Anaerobic), Gramnegative anaerobic bacilli, Peptostreptococcus sp.
(Cocci, Gram positive, Anaerobic), Streptococcus mitis
Anaerobic facultative) and Gram-positive non-spore
anaerobic bacilli were, in descending order, the most
commonly isolated bacteria from the lesions.
Histopathological analysis revealed the prevalence of
periapical granuloma. However, in this study, the
presence of Gram positive and negative bacteria in
granulomatous lesions was observed.
On the other hand, study on the composition of the
bacterial flora of infected root canals with apical
periodontitis was carried out (Jacinto et al., 2003; Gomes
et al., 2004). The presence of a mixed microbiota with the
prevalence of Gram-negative anaerobic bacteria was
observed, which corroborates the results of the current
study study.
Gram-negative bacteria were found in all root canals of
the chronic apical periodontitis affected teeth. Grampositive bacteria was also found in 5 of the 6 evaluated
teeth, corroborating with the findings of Foschi et al.
(2005) and Vengerfeldt et al. (2014), which demonstrated
the presence of Gram-positive coccus E. faecalis,
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suggesting that these species play critical roles in
endodontics pathology.
Pinheiro et al. (2003) and Pourhajibagher et al. (2017)
examined teeth with failure in endodontic treatment and
in the presence of periapical lesions, and observed
Candida albicans. In the present study, the existence of
C. albicans was observed in both canals, with and
without periapical lesions. Therefore, fungi may play a
significant role in the pathogenesis of periapical diseases,
as they have the ability to adapt to a variety of
environmental conditions, adhere to different surfaces,
produce hydrolytic enzymes, form biofilms and modulate
hosts immunity (Siqueira et al., 2004). In this way,
Gomes et al., (2008) analyzed teeth with pulp necrosis
(primary infection) associated with the periapical lesion
and reported the presence of C. albicans. Lana et al.
(2001) studied channels without periapical lesion and
indicated the presence of fungi. These data confirmed the
presence of fungi both in channels with necrotic pulp
associated with periapical lesion or not.
Conclusion
The result of this research showed a predominance of
Gram negative microorganisms, in root canals with
periapical lesion in comparison with Gram positive
microorganisms and yeast.
In root canals without periapical lesions, there was a
balance between the presence of Gram positive and
negative microorganism; however, presenting a lower
amount of yeast. In all the canals analysed with periapical
lesion only in those affected by chronic apical
periodontitis, there was a balance regarding the presence
of Gram positive, negative and yeast bacteria.
The results obtained demonstrated that the microbiota
of the root canals studied is mixed with a predominance
of Gram negative bacteria.
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