
Boling2 had undertaken a study of this
process in the teeth of adult cats. They re-
ported that if croton oil is inserted in cavities
that are prepared in the teeth, intravenous in-
jections of Streptococci yield a positive cul-
ture in 72% of these pulps; there is only 8.5%
in the control pulps in which the tooth cavity
has not been treated. Gier and Mitchell3 and
Allard et al4 have shown from studies on ex-
perimental animals, that during bacteraemia,
organisms may be attracted to damaged tis-
sue, such as an inflamed dental pulp.

Macdonald et al5 studied the microbiologi-
cal status of infected teeth which were not ex-
posed to the oral microflora previously. Of
the forty six cases, 38 yielded growth i.e. 17%
were sterile. The number of strains recovered
in individual cases varied from none to six. A
total of 71 strains were isolated. The largest
single group consisted of the Aerobic strepto-
cocci (20 strains); followed by Micrococci (15
strains) and Anaerobic cocci (12 strains).
32% of the strains were Anaerobes.

With this background informations the
study was planned to explore the microflora
involving in the root canal infections in ante-
rior non-vital teeth in the causation of root
canal infections amongst the attenders in the
Department of Conservative Dentistry of a
renown Dental College in the city of Kolkata,
India. 

Materials and Methods

The cases for this study were selected out
of the patients attending the Conservative
Department, Dr. R. Ahmed Dental College
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Abstract. – A total of 52 patients having
non-vital anterior teeth who attended at the De-
partment of Conservative Dentistry of a Govern-
ment Dental College of the city of Kolkata, India
where studied for isolation of different microflo-
ra in the root canals of the non-vital teeth. 41
(78.8%) out of 52 cases studied showed the
presence of microorganisms in the root canal of
the teeth. A total of 83 different strains were iso-
lated. The anaerobic organisms constituted
30.1% of the total isolates. 51.7% of the root
canals showed presence of polymicrobial etiolo-
gy of the non-vital teeth.
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Introduction

The study of bacterial flora of the oral cav-
ity was first thoroughly and intensively stud-
ied by W.D. Miller (1853-1907) the “father of
oral microbiology” who worked with the No-
bel Laureate Dr. Robert Kock in Germany.
The most common cause of pulp injury by
which teeth become non-vital is bacterial1.
Dental and oral tissues are constantly bathed
in a pool of microbial environment and are in
a place to encounter often microbial insult
when situation permits. Dental pulp may suf-
fer microbial injury by which teeth become
non-vital. The pulp and periapical tissues of
vital sound teeth are invariably free of mi-
croorganisms.

Blood borne infection involving the pulp
leading to non-vitality of the tooth (Ana-
choresis) have been reported1. Robinson and
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& Hospital, Kolkata. The experimental work
was conducted at (1) Department of Conser-
vative Dentistry Dr. R. Ahmed Dental Col-
lege & Hospital, Kolkata in regard to clinical
aspect of study namely case selection, collec-
tion of sample and transport, and at (2) De-
partment of Microbiology, All India Institute
of Hygiene & Public Health, Kolkata for Mi-
crobiological aspects.

Cases with history of discoloration of the
teeth or fracture due to trauma but not in-
volving the pulp, were selected for further in-
vestigation. Non-vital teeth with open pulp
chambers or canal to the oral cavity as well as
cases with advanced periodontal disease with
deep pocketing were excluded from the
study. After vitality test, 52 non-vital teeth
were selected. Intraoral periapical radiograph
was taken for every tooth. 

Cases satisfying the above criteria were
considered in this study. The tooth was
cleaned with pumice paste on a rubber cup
before application of the rubber dam. Then
the tooth was isolated by rubber dam. The
dam and the isolated tooth were sterilized by
swabbing with 70% isopropyl alcohol for 2
minutes followed by povidone-iodine (7.5%)
for 6 minutes, with particular attention to the
lingual surface of the tooth close to the dam.
Vigorous scrubbing of the tooth and the sur-
rounding areas were carried out to remove
the superficial contaminants and the area was
dried with the help of sterile cotton wool.
Now the access to the root canal was made by
routine method. The opening into the pulp
chamber was made with sterile burs. After
that a sterile barbed broach was inserted into
the canal and was twisted to obtain necrosed
pulp tissue, if present, in the canal. This was
discarded. The root canal was then flushed
with sterile saline. A sterile reamer was se-
lected which could fit in the apical third of
the tooth with some resistance during its ro-
tation. The canal was enlarged with that
reamer. Paper points sterilized by hot air
oven were selected and introduced into the
root canal so that the tip of the paper point
was within the apical third area but not ex-
tending beyond the apical foramen; this was
estimated by prior measurement of the radi-
ographic length of the tooth before introduc-
ing the point. The paper point was then re-
moved and immediately transferred into thio-
glycollate medium along with necrosed den-

tine which adhered by the side of the paper
point. Two paper points per canal (for aero-
bic and anaerobic) were used and each one
was transferred into a tube of thioglycollate
broth. The specimens were processed within
two hours of collection.

The specimens in thioglycollate broth were
incubated for 48 hours at 37° C both aerobi-
cally and anaerobically. After 48 hours of in-
cubation, turbidity of the medium was looked
for, which indicated the presence of growth of
microorganisms. From these growth, subcul-
tures were made on Nutrient Agar, Blood
Agar, Chocolate agar and MacConkey’s Agar
medium. Anaerobic subcultures were made
on Blood Agar and Bacteriodes Bile Esculin
(BBE) Agar plates at 37°C. The microorgan-
isms were allowed to grow in these media for
24 hours for aerobic incubation and for 48
hours for anaerobic incubation. For anaero-
bic processing, Anaerobic Jar (Model P: 300)
with “DYANOX” Anaerobic Charge, P: 2
(Manufactured by DYANAMICRO, Thane,
India) was used.

The colony morphology of individual bac-
teria was studied on different culture media.
Gram’s staining and motility test were per-
formed for each suspected colony. The identi-
fication of bacteria was done by standard
procedure using different biochemical tests
and sugar fermentation reactions.

Results

Out of 52 cases studied 41 (78.8%) showed
presence of microorganisms in the root canal.
A total of 83 different strains were isolated
and the numbers of strains varied for one to
five (Table I). The bacteria isolated depend-
ing on their oxygen tolerance has been shown
in Table II. Streptococcus faecalis (19) was
the commonest isolation followed by anaero-
bic cocci. (14). The anaerobic organisms con-
situted 30.1% of the total isolates while Fac-
ultative anaerobes were 53%. True aerobic
organisms are Micrococci (3), Diptheroides
(3), Neisseria catarrhalis (2), Bacillus species
(5). Apart from anaerobic cocci, other anaer-
obic organisms like Veillonella (4), Propioni-
bacterium (3), Bacteriodes melaninogenicus
(4) were also isolated (Table II). Two Candi-
da albicans and one Capnocytophaga have al-
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so been isolated. Table II shows the percent-
age distribution of isolates, according to their
morphology.

Discussion

The study was planned to find out associa-
tion of anaerobic microorganisms in causing
root canal infection of anterior non vital
teeth. The study revealed a varied flora of
microorganisms with their difference in be-
havior towards oxygen tolerance from 52 root
canals of non-vital anterior teeth whose pulp
chambers were not in communication with
the oral environment directly. In this study, 9
(21.1%) out of 52 cases were found to be
sterile. Thus it may be concluded that non-vi-

tal teeth does not mean always the presence
of bacterial infections.

The present study corroborates with the
findings of MacDonald et al5, Shovelton and
Sidaway6, Matusow7, Kannangara et al8 and
Anders et al9 who all found a varied percent-
age of microflora in the root canal. Our study
also showed the same observations. Recently,
Nikhil et al10 also reported that anaerobes
are more than the aerobic bacteria in the
causation of root canal infections. The pre-
sent study also showed same findings.The
present study also showed that 9 (21.1%) out
of 52 root canals were sterile. Thus it may be
concluded that non-vital teeth may not al-
ways contain bacteria or the methodology
adopted here were not sufficient to support
the growth of all bacteria or the etiology of
some cases may be other than bacteria.
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Table I. Bacterial flora isolated in fifty-two non-vital anterior teeth..

Bacterial strains isolated (No.) Number of non-vital teeth Percentage of isolation

5 2 3.89
4 3 5.76
3 9 17.3
2 12 23.07
1 15 28.29
0 11 21.15

Table II. Different Micro-organisms recovered from root canals of the non-vital teeth.

Aerobic Number of strains Strict anaerobes Number of strains

Micrococci 3 Gram positive anaerobic cocci 14
Neisseria catarrhalis 2 (Peptostreptococcus & peptococcus)
Pseudomonas aeruginosa 3 A. melaninogenicus 4
Bacillus species 5 Veillonela 4
Diphtheroids 3 Propionibacterium 3

Facultative anaerobes Capnophilic

Streptococci faecalis 19
Alpha Streptococci 6 Capnocytophaga 1
Staph. Aureus (Coagulase + ive) 6
Staph. epidermidis 4
(Coagulase – ive)
Klebsiella 4
Candida albicans 2
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