Shenoy Vidhya et al., IJSRR 2020, 9(2), 36-43

Case Study

Available online www.ijsrr.org

ISSN: 2279–0543

International Journal of Scientific Research and Reviews
Apical Periodontitis as an Indicator for the Presence of Enterococcus
Faecalis in Endodontic Retreatment Cases
Nayak Moksha and Shenoy Vidhya*
KVG Dental College and hospital, Sullia, Dakshina Kannada, Karnataka, India- 574327
E. mail address: shenoyvidhya93@gmail.com, Mobile number: 9480033357
___________________________________________________________________________________________

ABSTRACT
To determine the association of tenderness to percussion with the presence of Enterococcus
faecalis in endodontic retreatment cases with apical periodontitis.
One hundred and thirty subjects aged 25 to 65 years requiring endodontic retreatment were
selected for this study. The endodontic retreatment was initiated following removal of the root filling
material using ProTaper retreatment files and Hedstrom file (H file) without the use of solvent. The
canals were sampled as per Moller’s criteria using sterile paper points and transported in tris-EDTA
buffer (TE buffer) for conventional PCR analysis of Enterococcus faecalis (E. faecalis). Evaluation of
the organism was performed using semiquantitative conventional PCR. Results were charted and
statistical analysis was performed using Chi square test.
Enterococcus faecalis was isolated from a total of 98 teeth (75.38%) of the 130 endodontic
retreatment cases examined. Tenderness to percussion was associated with 89 root filled teeth with
apical periodontitis of which E. faecalis was isolated from 75 teeth (57.7%). Fourteen teeth requiring
endodontic retreatment which were associated with apical periodontitis did not yield E. faecalis.
The clinical symptom of tenderness to percussion a finding of apical periodontitis could be an
indicator for the presence of E. faecalis in teeth with failed endodontic treatment with apical
periodontitis.
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INTRODUCTION
Persistent intraradicular bacteria are the major cause of failure of endodontic treatment.1 The
microbial flora detected in previously root filled teeth with apical periodontitis can be characterized as
monoinfection with predominantly Gram positive microorganisms with approximately equal proportions
of facultative and obligate anaerobes.1,2 Enterococcus faecalis, a non spore forming, Gram positive
facultative anaerobe is the most prevalent species in root canals of teeth with failed endodontic treatment
and its occurrence ranges from 24% to 77%. It is an opportunistic pathogen in persistent apical
periodontitis.2-7
Apical periodontitis is an inflammatory disorder of periradicular tissues caused by persistent
microbial infection within the root canal system of the affected tooth.8,9 Teeth with apical periodontitis
are associated with clinical symptoms such as spontaneous pain, marked tenderness to percussion, and
other associated symptoms such as increased mobility, a feeling of pressure building up in the periapical
region.10 Various authors have reported significantly high prevalence of apical periodontitis in root filled
teeth ranging from 24% to 54%.11,12
Tenderness to percussion determines the presence of pathosis in the periapical tissues, indicating
inflammation in the periodontal ligament.13 Periapical inflammation is a direct effect of bacterial
infection of the root canal system. 10 Gram positive bacteria are seen to be associated in teeth with
tenderness to percussion.14 It has been demonstrated that there is a correlation between the presence of
certain bacterial species and clinical features of periradicular diseases. 15 Since E. faecalis is the most
common organism isolated from root filled teeth with apical periodontitis, this study aimed to determine
whether the presence of tenderness to percussion is an indicator for the growth of E. faecalis in
endodontic retreatment cases with apical periodontitis.

MATERIALS AND METHODOLOGY
Patient selection
One hundred and thirty subjects requiring endodontic retreatment referred to Department of
Conservative Dentistry and Endodontics, K.V.G Dental College and Hospital (Sullia, Dakshina
Kannada, Karnataka) were selected for the study based on the inclusion and exclusion criteria. The
ethical clearance for the study protocol was obtained from Institutional Ethics Committee. The subjects
were informed of the study protocol, and written consent was obtained before the sampling procedure
was performed. Both male and female subjects aged 25–65 years were included in the study. Patients
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requiring retreatment of endodontically treated teeth with a diagnosis of apical periodontitis, root-filled
teeth with radiographic evidence of periradicular disease with a periapical index score of 3 or > 3,
periapical lesion size of > 3mm and the termini of the root canal fillings at least 2 mm short of the
radiographic apex were included in the study. Pregnant and lactating mothers, subjects who have used
any antibiotics during past 3 months, subjects with any systemic diseases, teeth that cannot be isolated
with a rubber dam, calcified and tortuous canals and teeth with failures such as fractured instrument,
resorption, perforation, ledge, overfillings and transportation were excluded from the study.

Sampling procedure
The presence of tenderness to percussion was noted for each patient so that it could be correlated
with the microbial finding. Aseptic techniques were used throughout the root canal sampling procedure.
The tooth was isolated with a rubber dam. All coronal restorations and carious lesions were completely
removed. The tooth and surrounding field was disinfected according to Moller’s protocol. All
instruments used for access cavity preparation were sterile. The canal filling material was removed with
the use of ProTaper retreatment files and endodontic files without the use of any solvents. Canal was
rinsed with sterile saline to remove the remnants of filling material and debris, and to moisten the canal
before sampling. Working length of the canal was determined radiographically using a 20 K-file 0.5 mm
short of the radiographic working length. A small amount of sterile saline solution was placed into the
root canal, and a sterile endodontic file was introduced to a level approximately 1 mm short of the tooth
apex and a gentle filing motion was applied. Sampling was performed by placing a sterile paper point in
the canal to its full length for 60 s and was immediately placed in a transport medium containing tris
EDTA (TE) buffer. The samples were sent for conventional PCR analysis to Maratha Mandal’s NGH
institute of Dental Sciences and research centre.

Microbial identification
The DNA was extracted following which the samples were kept in the thermal cycler for
amplification of E. faecalis. Amplified products were subjected to electrophoresis. The amplified
product of 138 base pair for E. faecalis was identified and quantified with the help of DNA ladder which
were run simultaneously with the samples in each run. Agarose gel image was captured by Gel
documentation system and exported to total lab software (UK) for quantification of DNA bands based
on the intensity. Intensity of bands of DNA ladder served as reference sample for quantification.
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STATISTICAL ANALYSIS
The data collected for each case (clinical features) were typed onto a spreadsheet and statistically
analysed. Chi square test compared the association of E. faecalis to tenderness to percussion.

RESULTS
Table 1: Association of tenderness to percussion with E. faecalis
E. faecalis
Present
TOP

E.faecalis

Absent

Yes

75

14

No

23

18

98

32

Total

100
90
80
70
60
50
40
30
20
10
0

Chi

p value

square
12.005

.001

14

75

Absent

18

Present

23
Yes
No
Tenderness to percussion

Fig: 1 Presence and absence of Enterococcus faecalis and association with tenderness to percussion

The present study included a total of 130 subjects of which 67 were male subjects and 53 were
female subjects. Enterococcus faecalis was isolated from a total of 98 teeth of the 130 endodontic
retreatment cases examined. Chi square test showed a significant association of

E. faecalis with

tenderness to percussion (p=0.001). Tenderness to percussion was associated with 89 root filled teeth
with apical periodontitis of which E. faecalis was isolated from 75 teeth (57.7%). Fourteen teeth which
were associated with tenderness to percussion did not yield E. faecalis.
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DISCUSSION
Enterococcus faecalis has been found in high prevalence in root-filled teeth with periradicular
disease, hence it has been suggested that this species is involved in the pathogenesis of persistent
periradicular disease.4,7,13,14 Various authors have reported the detection of E. faecalis by polymerase
chain reaction to be consistently high (67% to 77%) compared to culture method (24% to 70%) proving
that PCR is a more reliable method in the detection of microorganisms.4 In addition to being more
sensitive than culture, molecular biology technology has emerged as a more effective, accurate and
reliable means for the identification of bacteria that are difficult to identify by conventional techniques,
usually because of an uncommon phenotypic behaviour. 16,17 Hence conventional PCR was used in this
study for the identification of E. faecalis.
The pathogenicity of E. faecalis has been attributed to its virulence factors including lytic
enzymes, cytolysin, aggregation substance, pheromones, and lipoteichoic acid. It possesses the ability to
survive in the root canal system since it can endure prolonged periods of starvation. Unlike most
putative endodontic pathogens that are frequently found in primary infections,

E. faecalis may

colonize root canals in single infections. 4,18 Enterococcus faecalis has an efficient proton pump which
maintains pH homeostasis and makes it resistant to intracanal medicaments. When E. faecalis is
established in the root canal, its eradication by conventional means is extremely difficult. 19,20
Table 2: Comparison of findings of studies on the association of E. faecalis with signs and symptoms in root-filled
teeth with apical periodontitis
Authors

Year

Method of
identification of
E. faecalis
Culture

Number of
cases
evaluated
60

Gomes et
al13
Rocas et al

1996
2004

PCR

80

2005

PCR

40

2015

Culture

20

2016

Culture

60

2019

PCR

130

4

Fouad et
al21
SánchezSanhueza
et al22
Vineet et
al23
Present
study

Result

E. faecalis was associated with asymptomatic
cases
11.5% of the asymptomatic teeth and in 3.7%
of symptomatic cases.
E. faecalis was associated with nonhealing
endodontic retreatment cases (22%).
E. faecalis was associated with asymptomatic
cases
E. faecalis had a strong correlation with
tenderness on percussion in retreatment cases
E. faecalis was isolated from 57.7% of teeth
with apical periodontitis.

A significant association of E. faecalis with tenderness to percussion was observed in this study.
In the present study E. faecalis was isolated from 57.7% of symptomatic cases and from 17.7% from
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asymptomatic cases. Similar to this study, Vineet et al have found a significant association of E. faecalis
with the clinical sign of tenderness to percussion. 23 Gomes et al have reported both Gram positive and
Gram negative bacteria to be involved in the pathogenesis of tenderness to percussion.13,14 In contrast to
this study, Rocas et al. detected E. faecalis in 11.5% of the asymptomatic teeth and in 3.7% of
symptomatic cases.4 The lipopolysaccharide content of cell wall of gram negative bacteria and
lipoteichoic acid (LTA) content of gram positive bacteria in higher concentration are related to
periradicular inflammation resulting in tenderness to percussion. 24 Lipoteichoic acid is composed of
echoic acid and lipid. It is released as a result of cell lysis and binds to target cells, which interacts with
circulating antibodies and activates complement cascade and cause damage. 25,26 The factors predisposing
to pain in teeth with persistent apical periodontitis include virulence of the endodontic microflora,
presence of complex root canal anatomy, genetic factors such as single nucleotide polymorphisms
(SNPs), epigenetic factors and systemic diseases that modulate the immune system.27
Kaufman et al have concluded from their study that E. faecalis was not associated with

root-filled

teeth with periradicular disease.28 The host resistance can differ from subject to subject and may spark
different patterns of response to microbial infection.

CONCLUSION
The present findings indicate that tenderness to percussion of a tooth is an indicator for the
presence of E. faecalis in root filled teeth with apical periodontitis. However, some aspects, including
the limitations of this and previous studies must be considered before a pathogenic role for E. faecalis in
endodontic failures is attributed. Further research must be directed towards evaluation of this clinical
sign of apical periodontitis in root filled teeth in subjects with systemic disease.
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