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ABSTRACT

Endodontic treatment is generally an effective and safe treatment with a high success rate, but failure may occur
in many cases. The main reason for endodontic failure is attributed to the presence of some bacteria inside the
root canal system such as Enterococcus faecalis. This article reviews and summarizes the different conditions

and attributes that make E.faecalis a potential threat in endodontic treatment failure.
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INTRODUCTION

Root canal, also called tooth pulp or dental pulp is a
part of the tooth made up of blood vessels, nerve
tissue, and other cells that help in its development and
function. Trauma, tooth decay, and bacterial infection
can cause damage to the dental pulp, which requires
endodontic treatment (root canal treatment). Root
canal treatment is a procedure in which inflamed or
infected pulp of the tooth is removed, and the inside of
the tooth is thoroughly cleaned and disinfected before
being filled with an inert material filling and sealed to
prevent reinfection. Today, the root canal treatment
has become less invasive and painless due to
advanced technology.'

NORMALFLORA OF ORALCAVITY
Endodontic infections are usually polymicrobial, with
obligate anaerobic bacteria dominating. About a

thousand bacterial species are found in the mouth.’
(Table 1)

Table 1: Normal flora of the mouth’
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bacteria anaerobic commensal fungi &
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Tooth 00- Fusobacterium  (alpha oral cavity :
surface 10 Bifidobacterium  hemolytic ~ Trichomonas
Gingiva 10%-1  108:10° Prevotella streptococci) ~ tenax
Spirochetes Entamoeba

gingivalis

CAUSES OF ENDODONTIC TREATMENT
FAILURE

Endodontic treatment is generally an effective and
safe treatment with a high success rate of 86 to 98%,
but failure may occur in many instances.’ (Table 2)
The most important cause for endodontic treatment
failure is incomplete removal of pulp tissue, dentinal
debris, and microorganisms. Persistence and survival
of bacteria within the apical portion of root canal
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systems, even in well treated teeth may be responsible
for endodontic treatment failure in most cases. Within
the canal system, bacteria may be found located in
areas such as isthmus ramifications, deltas, canal
irregularities and dentine tubules.” Depending on the
circumstances present in the root canal system some
bacteria are more capable to multiply and survive than
others. For example, microorganisms that establish in
the untreated root canal will have abundant nutrients.’

Table 2: The usual factors responsible for root canal treatment
failure*’

e Inadequate debridement due to inaccessibility of
infection sites

Multiplication of bacteria in root canal

Incomplete filling of the root canal

Incomplete coronal seal

Untreated root canals

latrogenic procedural errors

Complications of instrumentation

The main reason for endodontic failure is the presence
of some highly resistant bacteria inside the root canal
system such as Enterococcus faecalis.”* The composi-
tion of microbiota may vary depending on the differ-
ent forms of apical periodontitis.’

MICROORGANISMS INVOLVED IN ROOT
CANALTREATMENT FAILURE

Enterococcus faecalis, Actinomyces spp., Streptococ-
cus anginosus, Streptococcus intermedius, Strepto-
coccus constellatus, Fusobacterium,
Propionibacterium, Prevotella, Lactobacilli, Staphy-
lococci, Bifidobacterium, Candida albicans are most
commonly implicated in the failure of endodontic
treatment,”'"” Enterococcus faecalis being the most
common microorganism.” A few reported that
presence of herpes viruses in the root canal have arole
in the pathogenesis of apical periodontitis. "

ROLE OF ENTEROCOCCUS FAECALIS IN
ENDODONTIC TREATMENT FAILURE
Enterococcus faecalis is commonly detected in
asymptomatic, persistent endodontic infections.’ It is
able to survive in the root canal as a single organism or
as a major component of the microbiota. E.faecalis
prevalence in root filled teeth with apical periodontitis
range from 24%to 77%."

They are Gram positive cocci, observed singly, in
pairs, or short chains. They were initially grouped as
Group D streptococci, but later have been classified as
a separate genus FEnterococcus. 1It's a facultative
anaerobe present in vast quantities in human intestine
as normal harmless commensal flora. They are also
present in oral cavity and human female genital tract.
E.faecalis can cause urinary tract infections, chronic
prostatitis, endocarditis, soft tissue infections includ-
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ing wound infections and surgical-site infections and
neonatal infections such as sepsis, meningitis, and
pneumonia, and periodontitis. E.faecalis is highly
resistant and can survive at extreme alkaline pH (9.6)
and 6.5% NaCl. They can resist 40% bile, detergents,
heavy metals, ethyl alcohol, sodium azide and
desiccation. It can grow over a wide range of tempera-
ture of 10 to 45°C, and can survive at a temperature of
60°C for 30 min. Ata pH of 11.5 or greater, E.faecalis
is unable to survive."” Enterococci have developed
high resistance to antibiotics and produce several
enzymes such as gelatinase, hyaluronidase, and
extracellualar superoxide."'° Once E.faecalis settles in
the root canal system, it survives during large period
of nutrient shortage, apart from resisting the action of
antibiotics used during endodontic treatment.
E.faecalis binds to dentin and invade dentin tubules. It
produces certain virulence factors such as serine
protease, gelatinase, collagen binding protein (Ace),
which help it bind to dentinal tissues, collagen fibers,
and human serum. E. faecalis resist treatment with
calcium hydroxide, which is commonly used as
antibacterial medication during endodontic treatment.
E.faecalis also resists the high pH of calcium hydrox-
ide and passively maintains pH homeostasis. The
resistance to calcium hydroxide by E.faecalis is
determined by expression of certain genes and a
proton pump.'”'® When vancomycin resistant
enterococci (VRE) are encountered, linezolid or
daptomycin are treatment options.” E faecalis is able
to produce calcified biofilm within the root canals,
with the help of a specific cell surface protein.
E.faecalis is hard-to-eradicate when biofilms are
formed by VRE strains."”

PREVENTION

Use of good aseptic procedure with frequent hand
wash and disinfection of instruments used in treat-
ment, increased apical preparation sizes,
chlorhexidine rinse before treatment, disinfection of
tooth and mouth with sodium hypochlorite is most
effective methods to control E.faecalis infection in
mouth.™”

CONCLUSION

Enterococcus faecalis is now considered as the main
pathogen responsible for the failure of endodontic
treatment, since it can survive extreme harsh environ-
ment, during nutrient shortage, resist antibiotic
treatment, and create a biofilm. However, one thing
confounding about this bacterium is that we have only
associated it with endodontic failures. We have not
proven that it is causative of endodontic failures. Just
because we often find it with endodontically failed
teeth, does not prove that it is causing the apical
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disease. It might be an innocent bystander. There is a
need for further research to know the micro flora
involved in endodontic infections and to control them
inroot canal system.
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