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Letter to the editor

Eradicating Enterococcus faecalis in root s

canal system: An update

The successful treatment of persistent and recurrent end-
odontic infections depends on eradicating the remaining
microorganisms in the root canal system. However, the
complexity of the root canal system often poses a major
challenge to root canal disinfection and the removal of
biofilms. In this regard, among the microorganisms,
Enterococcus faecalis (E. faecalis) is considered the most
common cause of endodontic failures and can significantly
affect the success rate of root canal therapy. As an anaer-
obic, gram-positive bacterium, E. faecalis is able to form a
biofilm in the root canal without synergistic support from
other bacteria and is highly resistant to antimicrobial agents
in endodontic therapy. Therefore, using promising tools and
novel intracanal medicaments is a priority to eradicate
microorganisms.' > This brief letter focused on novel
methods to eliminate E. faecalis in the root canal system.
In order to eradicate E. faecalis in the root canal system,
Sasikala et al. evaluated the antimicrobial efficacy of triple
antibiotic paste (metronidazole, ciprofloxacin, and mino-
cycline) and amoxicillin-clavulanate paste (ACP) as intra-
canal medications against E. faecalis in 60 extracted single
root teeth. To this end, the samples were contaminated
with E. faecalis. Afterward, they were divided into 4 groups
(n = 15) and disinfected as follows: Group 1) triple anti-
biotic paste (TAP), Group 2) ACP, Group 3) Ca(OH): (positive
control group), and Group 4) NaCl (negative control). Based
on the number of colonies formed, the results showed that
ACP had the highest inhibitory effect against E. faecalis,
followed by Group 1. Consequently, using ACP as an alter-
native to TAP is recommended to eradicate E. faecalis.?
Consistent with the previous study, Eskandari et al.
investigated the efficacy of graphene oxide, double anti-
biotic paste (metronidazole and ciprofloxacin), and their
combination effect against E. faecalis. 108 extracted pre-
molars were included in this in vitro study. The samples
were contaminated with E. faecalis. Intracanal medica-
ments were dressed into the canals as follows: Group 1)
graphene oxide (n = 30), Group 2) double antibiotic past
(n = 30), Group 3) graphene oxide and double antibiotic
past (n = 30), Group 4) NaCl as a positive control group
(n = 9), and Group 5) negative control group, i.e., no
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bacterial contamination (n = 9). Each group was also
divided into three subgroups, with exposure times of 1 day,
7 days, and 14 days. The results showed that Group 3 was
superior in eradicating E. faecalis within 1 day. Therefore,
combining graphene oxide and double antibiotic paste as a
novel material can be considered a promising intracanal
medicament versus E. faecalis.*

Photodynamic therapy (PDT) shows satisfactory results
in eradicating E. faecalis from infected root canals.? In this
perspective, a newly published article investigated the ef-
ficacy of PDT activated with an Er: YAG laser at a wave-
length of 2940 nm against E. faecalis. To achieve this goal,
50 extracted single roots were scheduled and divided into 5
groups of 10 samples each for this study. The samples were
infected with E. faecalis and disinfected with the following
techniques: Group 1) negative control group, i.e., no
intervention, Group 2) disinfecting with NaOCl, Group 3)
NaOCl + Er: YAG, Group 4) PDT (i.e., 50 umol/L methylene
blue + irradiated with a 660 nm laser device), and Group 5)
PDT + Er: YAG (i.e., 50 umol/L methylene blue + irradiated
with an Er: YAG laser at a wavelength of 2940 nm for 1 min).
The results revealed that Groups 3 and 5 were superior in
eradicating microorganism from infected root canals.
Accordingly, PDT is recommended as a supplementary safe
technique for eradicating E. faecalis.”

Another study evaluated the antimicrobial efficacy of
PDT with two photosensitizers, namely toluidine blue and
phycocyanin, irradiated with a diode laser at a wavelength
of 635 nm to eradicate E. faecalis. For this purpose, 55
extracted teeth were selected, infected with E. faecalis,
and randomly divided into 11 groups (n = 5). The E. fae-
calis biofilms were disinfected with toluidine blue and
phycocyanin, which were activated with a diode laser set to
a variety of power densities (i.e., 636, 954, 1273, and
1592 W/cm?). According to the results, both photosensi-
tizers activated by a diode laser with a high power density
(1592 W/cm?) were more effective in eradicating E. fae-
calis from the root canals. Inhibiting biofilm is associated
with increasing the light power of laser devices and should
be considered in clinical situations to eradicate E.
faecalis.®

1991-7902/®© 2024 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jds.2024.07.020&domain=pdf
www.sciencedirect.com/science/journal/19917902
https://doi.org/10.1016/j.jds.2024.07.020
https://doi.org/10.1016/j.jds.2024.07.020
https://doi.org/10.1016/j.jds.2024.07.020
http://creativecommons.org/licenses/by-nc-nd/4.0/

K. Nasiri, K.-T. Wrbas and M. Doychinova

Another challenge in eradicating biofilm from the root
canal system is the canal isthmus. These isthmuses can
restrict endodontic procedures and irrigation solutions,
leading to treatment failure. In this context, Ibrahim and
Jawad evaluated the efficacy of Er, Cr: YSGG laser as an
activator of 2% chlorhexidine gluconate (CHX) in the
isthmus region of the root canals. To achieve this goal, 75
extracted mesial roots of the first and second molars were
included in this study. The samples were infected with E.
faecalis and then divided into 5 groups (n = 15), including 2
control groups and 3 experimental groups. The experi-
mental groups were disinfected as follows: Group 1) 2%
CHX + conventional syringe irrigation, Group 2) 2%
CHX + passive ultrasonic irrigation, and Group 3) 2%
CHX + Er, Cr: YSGG laser at (0.25, 0.5, 0.75, 1, and 1.25) W
in 60 ps/pulse. The isthmus areas were evaluated using an
atomic force microscope and a scanning electronic micro-
scope. Based on the study’s results, Group 3 (i.e., 2%
CHX + Er, Cr: YSGG at 0.75 W, 60 ps) provided superior
removal of biofilm in the isthmus areas. Therefore, acti-
vation of 2% CHX with an Er, Cr: YSGG laser at a wavelength
of 2780 nm with an output power of 0.75 W is recommended
to eradicate the biofilm of E. faecalis from the infected
root canals.’

Innovative approaches play a crucial role in eradicating
E. faecalis in endodontic procedures. Two relevant studies
concerning this issue are as follows: 1) In the first study, the
antimicrobial properties of nanosilica-based and three an-
tibiotics (i.e., doxycycline, metronidazole, and ciprofloxa-
cin) against E. faecalis biofilms were investigated. The
results showed that silica nanoparticles, in combination
with three antibiotics, exhibited a superior inhibitory effect
on E. faecalis. 2) The second study evaluated lipopeptide
biosurfactant (LB) as a potential root canal irrigation agent
to eradicate E. faecalis biofilms. The results of the in vitro
study revealed that LB has a high potential to eradicate E.
faecalis, particularly in combination with NaOCl. LB was
capable of increasing NaOCl’s antimicrobial effect. There-
fore, LB has the potential to be used both as a stand-alone
root canal irrigation solution and as a supplement to NaOCl
in root canal therapy. As can be inferred from the results of
these two studies, applying innovative approaches to
eliminate biofilms contributes to the long-term success of
root canal treatment.®’

According to the content of this brief letter, the
following procedures should be considered for the eradi-
cation of E. faecalis: 1) using amoxicillin-clavulanate paste
as an intracanal medication, 2) using graphene
oxide + double antibiotic paste (metronidazole and cipro-
floxacin), 3) applying photodynamic therapy, 4) using 2%
CHX + Er, Cr: YSGG, 5) using nanosilica-based + three an-
tibiotics (doxycycline, metronidazole, and ciprofloxacin),
and 6) lipopeptide biosurfactant + NaOCl. Consequently,
clinicians’ ability to apply novel methods requires a multi-
disciplinary therapeutic approach indispensable to eradi-
cating biofilms in the root canal system.

Declaration of competing interest

The authors have no conflicts of interest relevant to this
article.

Acknowledgments
None.

References

1. Chen J, Zhang H, Zhao T, et al. Oxygen self-supplied nano-
platform for enhanced photodynamic therapy against Entero-
coccus faecalis within root canals. Adv Healthcare Mater 2024;
13:€2302926.

2. Nasiri K, Wrbas KT, Doychinova M. Using photodynamic therapy
for root canal disinfection during root canal therapy. J Dent Sci
2024;19:1909—10.

3. Sasikala D, Baghkomeh PN, Farzan JM. Comparative evaluation
of antimicrobial efficacy of triple antibiotic paste and amoxi-
cillin clavulanate paste as an intracanal medicament against
Enterococcus faecalis: an in vitro study. Dent Res J (Isfahan)
2024;21:10.

4. Eskandari F, Abbaszadegan A, Gholami A, Ghahramani Y. The
antimicrobial efficacy of graphene oxide, double antibiotic
paste, and their combination against Enterococcus faecalis in
the root canal treatment. BMC Oral Health 2023;23:20.

5. Yang G, Chen W. In vitro effects of Er: YAG laser-activated
photodynamic therapy on Enterococcus faecalis in root canal
treatment. Photodiagnosis Photodyn Ther 2024;45:103992.

6. Ashtiani AS, Jafari Z, Chiniforush N, Afrasiabi S. In vitro anti-
biofilm effect of different irradiation doses in infected root
canal model. Photodiagnosis Photodyn Ther 2024;46:104053.

7. Ibrahim Gl, Jawad HA. Eradication of mature biofilm from the
isthmus region using Er, Cr: YSGG Laser as an activator of 2%
chlorhexidine gluconate. J Clin Exp Dent 2024;16:e159—65.

8. Hameed S, Antony DP, Shanmugam R, Raghu S, Adimulapu HS.
Enhancing antimicrobial efficacy and synergistic effects of
nano-silica-based combinations with doxycycline, metronida-
zole, and ciprofloxacin against Enterococcus faecalis biofilms.
Cureus 2024;16:€54668.

9. Purwasena IA, Fitri DK, Putri DM, Endro H, Zakaria MN. Lip-
opeptide biosurfactant as a potential root canal irrigation
agent: antimicrobial and anti-biofilm evaluation. J Dent 2024;
144:104961.

Kaveh Nasiri’
Independent Researcher, Essen, Germany

Karl-Thomas Wrbas

Department of Operative Dentistry and Periodontology,
Medical Center - University of Freiburg, Center for Dental
Medicine, Faculty of Medicine, University of Freiburg,
Freiburg i. Br., Germany

Faculty of Medicine and Dentistry, Danube Private
University, Krems, Austria

Maya Doychinova

Department of Conservative Dentistry and Oral Pathology,
Faculty of Dental Medicine, Medical University of Varna,
Bulgaria

*Corresponding author. Independent Researcher, Koeni-
graetzstrasse 13, Essen, 45138, Germany.
E-mail address: DDS.Nasiri@web.de (K. Nasiri)

Received 30 June 2024
Final revision received 18 July 2024
Available online 26 July 2024

2434


http://refhub.elsevier.com/S1991-7902(24)00240-X/sref1
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref1
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref1
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref1
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref2
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref2
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref2
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref2
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref3
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref3
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref3
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref3
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref3
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref4
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref4
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref4
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref4
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref5
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref5
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref5
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref6
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref6
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref6
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref7
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref7
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref7
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref7
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref8
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref8
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref8
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref8
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref8
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref9
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref9
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref9
http://refhub.elsevier.com/S1991-7902(24)00240-X/sref9
mailto:DDS.Nasiri@web.de

	Eradicating Enterococcus faecalis in root canal system: An update
	Declaration of competing interest
	Declaration of competing interest
	References


